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PREFACE. 

T he Authors of Original Papers ahd Commtmications in the 
present Volume are Mrs. Agnes Ibbetson; Luke Howard, 
Ksq.; Richard I^vell Edgeworth, Ksq. F. R. 8. M. H. I. A.; A. Z.; 
Mr. George John Singer; L. O. C.; Mr. Benjamin Cook ; Mr, 
»Tt>hn Murray; A Lover of the*Modern Analysis; James Clarke, 
M. D. lat^ Pl^ysician to the Nottingham General Hospital; George 
Pearson, M. D. F. K. S. &c.; Mathematicus; the Right Hon. Lord 
Gray; Alexander Marcet, M. D. F. R. S. one of the Physicians 
to Hospital i A, 18 . C.; J. Phoenix; Benjamin Smith Barton, 

M. D. Mem. of the Am. Phil. Soc. &.C. j J. 1>. Maycock, M. D.; 
John Davy, Esq.; and a Correspondent. 

Of Foreign Works, M. Henry; M. Klaprdth ; Mr. J. E. Berard; 

M. Gay-Lussac; M. Guyton-Morveau ; M.Theodor^ de Saussorie; 

M. Bucholz; M.^Hildehrandt; M. Reuss; M. Vauquelin; M, 

Huberle; M. Marcel de^erres; and Dr. Francis pylaroche. 

* 

And of British Memoirs abridged or extracted, Mr. J. Allan ; 
Wilhain Thomas Brantfc, fisq. F. R. S.; dames Parkinson, Esq.; 
Mem. of the Ge.ol. Soc.; Mr. William Salisbury; William Hyde 
Wollaston, M. D. Sec. 11. S; Alexander Marcel, M. D F. H. S. 
&c. ;^Mr. Adam Reid; Mr. George Spark; Thoma.s Andrew 
.Kniglit, Esq. F. R S. See. ; Mr. John Maher, F. H. S.; A. Hawkins, 
Ksq.; William Fitton, M. D.; William ('harle.s Wells, M. D, 
F. R. S.; Mr. Benjamin Cook ; Mr. H. B. Wav; Smithson Tennant, 
Esq. F. R. S. &c.; and W. H. Pepys, Esq. F. R. S. &c. 

The Engravings consist of 1. Delineations from Nature illus¬ 
trative of tlie Mechanism of Ixave.s, by Mrs.'Agnes Ibbetson. 2. 
Mr. Allan’s Mathematical Dividing Engine. Sand 4. Delineations 
from Nature of ddferent Parts of Flowers, to illustrate their 
Mechanism^ by Mrs. Agnes Ibbetson. 5. Figures t<^ illustrate some 
Diseases of Vegetables, delineated from Nature, by Mrs. Agnes 
Ibbetson. 6. Appearances froip Sugar in the Serum of Blood, by 
W. H. Wojjastoii, M. D. Sec. R. 8. 7. A Com{>cnsation Pen¬ 
dulum, by Mr. Adam Reid. S.»Mr. G, Spark’s Noctuary, or 
Apparatus for indicating the Hour in the Dark by Means a 
common Watch. 9 and 10. Divsscctious of Atjua^jc and Se{iii<* 
aquatic Plants, delineated from Nature by Mr.*:. A. Ibbet^n. 1L 
Apparatus for making Gas and various other Products fr»»tn Pit- 
coal, by Mr. Ben. C'ook. 12. Method of procuring Turpentine 
from British Firs, by Mr. H. B. Way. IS^^Apparatus for ex¬ 
posing Animals to a hcat^'llumkl-Atmosphere bv Dr. Francis 
Delaroche. 
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AHTiqi.E I. 

<}n theMechantitn 0 /Leaver In a tiStter from Mrs* AfiNCi 
To Mt. KlCliORSON. 

SIK. 

np 

A O prove ‘o impor<nnt a point, •<» that nil plants are 
t'otiem^d In merbanifal miMTts, It will aol 1 hope ho 
thoiijjht supt ifluoiis, to j;>vc a spt*c»i»en of the bo^t of me- 
ch.intsiii holotiinin^ to each part ot a plant. 1 bato already 
shown in what manner the noohuuieal poner 1 a ieas^-> pro* 
gro^Mvelj fi^ai the tu**, whnh have no n* lal wire, to the 
•euMitive plant, wnich ha ur h a tompMateri arrangement* 

I have also shown the 0 e< h.iinral.tioU ol the aatheurs of the 
Jicaie«i, whcl’*i**f one or two. 1 s»hJni in the present letter Subjer-t of tb« 
therefore point ont the rntatis, b> wlaich leaves embracing 
the stem have also the power of turning and changing 
.*llwir pobitioti, equalling in this lespeot those which l*de- 
•enbed ti) my last lettei : I shall next point out those sterns 
which are formed hke juiuts, and which may be sjid wholly 
to differ in mechamsni from the fois^r, turuiug^n a ball 
aud s these are most»oS the gnU*, arenaiise^ stel- 
Vottt jKiTlCYifi ISo* l4'l»T^daN» isw* jB* laniiji, 



OJf TKB KlCHASIfM OF tEiVtr, 

I" ijso tcany of the t^ioing plants : I shall then 
li^^l^Viiner in which most leaven that aie yearly seasilo 
^ 8 ik 1 what sort of motion they poss<^«, 

as,"an example the em*«j and shall finish by the 
eviderifco of a few more leaves, to prove, that there are hardly 
any without some sort of medmnum. 

^Vfefthankal begin with the species of leaves, which embrace the 

stem, I shall produce as an example oae^''i fhe umbelli- 
tribe ; the smymium olusatruro, "^ his plant has at 
the end of the leaf a large hood*»!:'''^.<cn '7 *hall call pro¬ 
tector; because it not only coiiUacts and dilates like a 
gatherer (the spiral wire running in stripes through it) but 
serves as a gourd to the hud^; which, forming in bunches, 
stay not within the bark, as (lie buds of trees, till fit to issue 
forth, but shoot, like all annuals and herbaceous plauts, 
directly from the line of life t(» the exterior of the rind. 
Kaiure seems therefore to have placed this sort of cover 
(see PI. 1, fig. it a a) which, grovs with its growth, and 
clings close to it, as a afeccedHueurn for the stem, which in 
trees covers and conceals the bud for a long time. And it 
can scarcely be conceived wliat a perftci protection it is 
from the frosts of spring, as, like all leaves, it has on each 
aide that impervious skin or cuticle, which no raiji or cold 
witids can ^mree, and no moisture pervades, but that which 
passes through the hairs into the leaf, and that which evapo¬ 
ration gives it. Most of the pentandria digynia tribe are 
formed thtts^ at least with leaves possessing this species of 
mechanism, Jt may easily , be seen how much the spiral 
wire is contracted and turns, sini.c, whether open or shutt 
the protf^tor is continually twieiod in a donjle, manner 
found the stem ; imr'does the large bunch of Sowers leave 
its cloi'C diaw-n curtain,^till just before the corollas open* 
Being umbelliferous, large branches of ilowcrs shoot at' 
once; ns soon as the cover is withdrawn, new life as well a«f 
light se^ms to bo given to the plant within, which is, when^ 
• first opened, generally found covered wdth a white powder,' 
* probably the result of evaporation. Of this I shaU hereafter 
^ fftrthcr account.. But when tlie leaficts^m this plant 
, , increase W'a great lKp;^Ath {which they will often (j® 

leaves of‘a side) though they in JO!^^ mc^SUllir 
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resemWe thj^ asb^ they are governed by a very "different 
•peciea of : they haVe a sweAiug do,arn eaeh side 

of the swIk^ io which the spiral a^ire runs to a groove (see 
0 gt 9« B by whiotS corres^ods with the sort of koob round 
which the mfe of each leaf is turned; communicating all 
othe way with a knot and pulley till it i-eaches.the protector 
atcc, %. - 

Tlie mi|nagl||^ent of the ga1ia» and roost of those plants, 
the stjdSfs of w^h .‘enlarge where the leaves meet, is con-«oc.ket» 
tril'Jr io a cu^us r/ith a sort ,of roechunism 

consisting of a lial! and. socket. No part of a plant (tha 
seed excepted) has given roe so much trouble as this; 
haviug ffrond two sorts of bails in veg«*tab! * Ijfe, and con- 
jFbunded the two together, viz. the bah and eirrescence in 
trees, and the ball continually found appertaining to the 
roechunism cif^ants. JP have at last IcArned to distinguish 
them. Of tliose in trees I shall soon give a description^ 
when entering again on the\«bject of the wood Ih pUqt^ ; 
which wiU develbpe many hidden secrets, that ought to bt! 
explained, and illustrate roany things that may have ap¬ 
peared contritdictory, llespeeting the feaU, which Ibnns a 
part of the roethanisto' hi plants, ,|»ch stem has one, on 
which it turns like the knee of a qus^raped : but, to see the 
ball, the plant roust be taken at a early age, for it 5« 
thcBfst parttbntdecays, aUd inthepbai^lusvUlgttfisl have 
known it gone before the Bower",disappcar<?d; arid T have 
often seen live or six stems thru ih ope collected set of joints. 

When old they stiffen, and;a sort of ufatter fflls up the 
instertice* of the sockets. They then become immovable ; 
but before This', if you move the Stea*, you may #ce*thero 
iuro, but cannot turn them youtsCtf without breaking the 
spii^l wir^.i^^ee fig. 3, and a ^ctitm at'%. 4. This speci- 
nrcn will at least discover the mttnntfr in which the spifat; 
wirie conveyone ball lb anothcf, comniunicating 
4ta ibiftnbjRce» arid spreading its power fi*oro stem to steirA 
! T DOw_ correct a Ihisiake I before tnade in saying, 

wa's^uo st.)iral wire iuthe ertcug.*:. tt is so diroinh- Thr*<!nic» 
tjwt, vthd ;Ueij(;;ad low in the grbovei^^tbat ;! over^boked it, 

Tfife heaths, thong]] vei^WsiW, still possess a * 

■■1 ^the plant. ^ Sfeeffif.S, cci' They am- 

B 9 placed 
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111 f f 
i t lid ■wh 
j» 1J lit 


► 

plufd so touch in the inatmcr of the fSr leav^M, tb*it I ▼ 1*1 
dc« 1 lU h) it. liut in the his the rind uud bftrk .ire nl} 
lui**** onU, wUtrcab 111 the ericas the Alc wholly 

ditnbfd, nor «uc tht} quite Mssile, .h m«ty he tneii at 
h^. &f d d, I shtill now snow the tiiannet m nhuh almost 
jU Icate* that are cttrgieen, niul have t «hinHii» snihui, 
are iortmd iii thtir pedum le, haviu^ but c ij j’ailuTtri, 
whnh einh .ids the tthn'e Uri ph ot iIk blilk. The 
i.pp r fuirt ilo'ie pm keis 1' thr mot thiv 

pai to lit ^ 4 m< n ^ up, vluMtTTT fi'-t hi i used (4 I to 
tti< fct* m O’- «.tjet«h<d out, w) ui it i*> to fall huk Stt 
iig 7 wlun fiblhohatk n i / I'l tiu iioiit 

1 hau air* i K aid, tint aim t lUUaM.** ot Irtts hive 
oin or HO gutln H O', d otilj ou<, si is tf adiotntn^ th* 
sttm OS p IS f/rti Ill wlah tht bud ol ^ ilU oil an *oii- 
♦iMtil tiothrig o iiKirf la^'V Tt ih to kiiuiv'^^ht ltd fioiii 
thi fi iHti hud, oeu befoio tor l^e»,v# tin d ilk , iht Itaf 
Dttd is uliar iM <t" ADpeii u re it \* linpo ihh to un»- 
takc d It 1 comp><d ♦ n qumt t\ t>i hum, «i vi'ti'-, 
vluh ti* htgi nuijt tv HtivelU Itai It i lu »rf 

’ lan t mr tnuis si/t oi tm floviti hud, and 11 triik 
gvnpialtj ut abri,,ht bsimn tolou , (?«)v shiuinc,and he.ui*i 

tab So bg. b f, <?. I hi»‘dV know asuhjed moiewuith 
studjmg 111 tin solar niKr>‘cope Man /Ait, I talcn progrc'- 
sivtly from it* iird Ix^tuntngti its U wing tie tjlk n a 
bud, fit»r tt IS in this farly state it shoas tlu u ho* • procesi of 
weaving the It it, as d protrutho not from the stalk till *he 
iorta IS tuinplete, riiough Ltumu* athniMd much the 
maupi 1 of pre-ising ami foldina; th< led, nt w isJL itallv ignu- 
nut ot it A he*iutiful romn)cnci.nKiit. i have given the 
lu • tr riflu rtr oi the tig. b ft is vor-v cunous to set,, 
VIhi ti tlu tlower buds atV n tin, in nunibi r, (bgrd, A A,) hovr 
tl L HI od vt« tl and ’«pir i w»re will meander louiid thetn, 
tint tlu > maj not injure b> pa,sing ovn them , for if, wluU 
rthiuigon the bads thej were suddenly tontraet^nif thef 
would piuhablv fh'ule, and thus destioy tlum. I think I 
have n|Ow sh^wti the mechanism of most leaves, my nest 
I tter nil? give the injr^hanical management oT dowers. 

I*am, Sw,*/our olitigeii tfeifllBiwtlt, 

iBBEtsoNi 

It, 
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In*proiemii}fitA in <* Mathematical Dmtlfag J'mfine hy 
il/f, Jf* itf Jbkwtfi iSuiiJingSt IVtter LaHe*» 


% 


Cfc» * 




SIR» 

X b«»uf l«4tvefo M'lid to lO'i, hotcwilh, fm the snspeetion of i‘f 

theSor^'Uii|| 0 { Art»» a lucdet oi‘n>y lUipiUMihent on the * 

maihemb^ca^hutJuia; eio^me, wlmh I haVi* ktJy made, rngji.e 

whuh ditlers m principle from those 
m* the It^ andotheid; the <hd«>iii^« 

or etigraving-r of Hjuch are, I ftttppope, jn iheSocrety's pps- 
sesiiion, I ilieiefore .im of oputton the SotieU Hill think. 


that the wooden nhet I I iiUie H’lit, with tlit uitmihk* iimr 
on its edge, will he sufiicieijt to ileinonstiatc ithgoud edeit 
in correcting dv^tclh oi lutk wheie the s^rtw act«*. You 
trill pleuhe y^hburve, fliat it is cut hj it arten cnttir, and 
it lb required to go uinuv times round the eiigiiic beiort tin 
teeth are fuil.^ To elJect tlbb, I levciMil the movable iiug 
not le»s than twenty time>, so tlntt I h.nc not the least 
doubt of the one ring having coiteeted the other to tidi'gifr 
of yerfecliou, which liad not hitherto been obtuintd m 
engines. 

This simple, easy, and correct way of making etiguies, 
maj be applied «ith great advantage to circular insti umeiits, 
for the pu I post's uf astronomy and land surveying. If the 
Society Will do me the lionogr to ap|H>iiit a Committee to 
view tbo engine itself, 1 will demonstrate its cHects, 

1 am, Sir, 

Your very humble servant, 

JAMES ALLAN,* 


Divider of Matheinotical In*itrun)eii($t 

No* It, Blfiwti's BmMngs, Fetut Imm, 

Abo, 30, 1809, , 


Mf* AlUrCs Dtsef^tiun of Air Mathematical Divtdmg 
BnginCt and hu Aletkod af /orminq iL 

Mjr engiM is of bclmetal, thirty ipebes in dlametet. [ ’iaeeisg>ne 
turnip a bewM ring ubont three sixt^utbs of an inch thick, ^vstrilad. 

* Tnas, of the Soe, «f Arts 'vaf^KVIII, p, Tht gold 
medal VW voted m Mr, Allan for this inipmvemoat, * 

and 



viTKvwATirit xirtfivk. 


anh lotted >n on the iihderoide of the above befiLHal 
v-hich I mad* fa**! bjr twenty fourmeta; I then fixed in 
♦he axis, andtunud the wheel and nnjf together on the 
lathe, as near aa po*>»»iWe to the required ehape on its oww 
axis. Ihu being done, and having mounted it on ita o^n 
•itand, where it now act'i. f fixed a tool, with an adjustmeut 
to turn the edge of the belmeUi wheel where the uppermost 
Or movable r>«g of the toume thuWuess ab the otA* Is htied 
on ; for if Uieeircle^ wheie Iht movable nr g hj^tfie Wmttal, 
IS not turiud 4h true aa jiossiWmy' ^*?hi«^’A.ttnnot bi^Hlo^ e 
p bj any htlu r means than bj h lixtd two)) the mova¬ 

ble nugud! not rtversc contttlr. When this was done, I 
fitted on the ino ably ring. I tin ii divided the lower under 
Tine intotvin»t\ foui pni", foi the hcicws wlmh keep the 
rn^s together. I also divided li into foui parts tor the 
*itfad> jnns , the hoUs of wlncli I mult bj alfsyuight drill 
n\((I and adjusted for the purpose. { thtii cut tvio opposite 
divisions, innrdtrto rtvcise tip* upb*'****®''^ 

'vliicb weie m> guide iri broaching for my stead) pins, and 
which I did with a broach to a stop fixed on it. In btoach- 
in„ I itveibid the movable iitig many tiiueb, taking 
rate at the same time that my opposite divisions were 
Loriict, * 

M) h st idei was to hav« two wheels or ciriles, acting on 
tl 0 same ceiitit, so ai» to constitute a double erige, to ai^td 
ini un oi poifuuit) to teverse m the act of cuttu^g the rack 
or tec*h. but I thought the method in which I have done 
It would with ciire be erjoally correct, JBitfier of the me¬ 
thods come to tbi same point, uixi 1 preferred t}ie way 
I huveVmploycd, tlnnkipg it the leifict txpensivet By this 
self-coireeling fiiethodi ttkstritmenls may be made for astro- 
noitnent ,Jucpa»e<^, racKed„und divided on their eetitrg, 
oud if (ail fully done would border on perfection itself, coti«* 
%epuntt\ I rotisiJerii lobe tfie gieatest improvement ever 
m idu lu the ait of duidmg. 1 tail it xelf^orrectiDg, becduse 
t vtr\ time d H reversed In (Uttiug the teeth, the screw has'ii 
' ref ,b oppovtuuity to con eel errours insensibW to the eye. 

^ t hat e bcit considered th^'sobject, end thinks tbnt o eirdte 
) of tiuiteidches duitncSi^r^ mad^ on this priucipltb wdnhl* 
im*»-uit dnglvi eqfiall), if do\ more acpiifotfifyy tl«lr<|p» 



Ataemavicai mvwivta knquke. 

flomtcul diviclf’d by c‘ngtites, or hf any Qlbfrt 

methods liuhetto nb<(l by ol' any bire. U i8» 

thfreloif, tny opanoot tbut th** <»u|iif»o*.ed necessity ot making 
\t y lArg^rirde*-, foi theaakc of obuimngoorrtct diviaioits 
mU be dune a!Va}« 

J UIES AU-AN. 

CraTiriciTES. 

After aj|^<>eVot)6ider<itipn of Mr. Ailau% improvement Orntficat^ oi 
Ml liuidjjl^enguiV, hw mode of racking the teeth J^i^*****^ 

Oul}; uhtMi couibuikd tt^methods nt tlu4 time known noprotrnifr.t 

and practised, I look upon it os an important discoveiy; 
itisa pinn, that in mv oimnnii will ndrnit ofa gteat de^^tee 
ot accuiacy, appru.iching nearly to pcift^liou itself, parti¬ 
cularly in circlea ofstnall radius, but not<|Uite so appl•cable 
in large maphii^ {nvr the pui pose of dividing. 

X * jom STAiNCLin-F. 

LiUlt> MarifAe^Bvne Sirf^t, JOee» 15, 

SIR, 

The method you have taken to product a perfect equal 
racking, for the sonstiuctiug ,m accutate dividing engine, 

IS the greatest advauee rowatd perfection that has been com- 
uiunicated to the public within iny knowledge; and X 
believe it to he a tucthod never beiuie practised lu this 
rouutry* It I*- apjilicable to the construetton of machines 
of any dtmeusimis, that fnathematical or nauncal mstiu- 
menlH can be graduated by* 

ft IS iny Ulief, that the greater number of the naadunes Machines now 
now m use are tar short of the perfection they are reputed to ,‘J^® 
have* ^ I am. Sir, ♦ 

Vour humble servant, 

^ •. M, BERGE* 

PtCeadUfyi Jm. ft, 1810* 

Mr. J* ALLaN. 


peilvtt than 
supposed* 


to the Driiwing of Mr* Alfan*s improvement on* the 
Dividing Engine of Remsden, Ph 11. 

The dmcliug engine invented by Mr. Jesse Ramsden, Nmircofthe 
abd for isbich be reoeived the rewaiA* of the* Boafd of Lon* 
pfitlMde# to the year 1775, is diitmtely eEplained in a quarto 

pamitbletj^ 



« Pi vt4■^nm^'ltcAt ]>mftiK« 

pi^bh^blRcl by ordfi of tb«i Coti/iiaMaiotMi^tv <»€ 

Lonji^itudlcf; «!«»>, lO th^^^rticli in Pi. Ntur 

(*5 (ln|»8pd)a, nh ivvi(l a» sotfif otli^i wbrks of a liimllar natut e ; 
it tUiei^fAre becotnt'd nrmecesaaf) tor thf'Souinty iiny 

Tuor^of Mr. i^ugiiie in their dra«>iiigiir than la 

notnry of the improvenicnt, thn t.ngiue bi*jn|; wsrd m the 
aame maimrr as RHinsdcn's ; ibis part i» the ^in its 

ojpon Mthieb lb»* iwrh to be divided is plaoedj^ riirle 

turned about a detirnamate quaiatity at ei^^h by 

turaos of *i screw, the thuMds ^tb, 

cut around tbe periphery of the < *1 de. * i hi* tntprovf r u ut 
by Mr. Allan consists in tlu mithoil uf oi racking 

these teeth, tq ensure thtb b< uj^ j » rftttly of equal aiiee, tn 
all parts of tne tircV. 

OskcnpHw of The plan* fij?, 1, inp latt II. reprc.*^nts fhe upper suiface 
the phtb. 0f a beluteUf citrle mounted upon^un axlt^A.^* 2, and 
its ‘vurltiee made truly plane, and p* ipiudn ula^^to ihe .ivix; 
tbe section shoiss tbe figuie o/ tlw* axis, and llic central 
ling B, to give the greatfst ijtVength to the circle ; C is a 
aection of a portion pf the fidine of the engine; .ind O a 
eoctvit mto wlneh the axis A is fitted ; tht ciicutnfereiue of 
the Ulgc cuclc IS turned to such a figure as to icreive a ni g 
of brass, a, fig, iMilueh la nmted fiimlv to it bj a number 
of pms, cue of wludi i» sho\ n iii the figure. Upon this riug 
a second, 6,« p!aptd,the two makuigthe sannethb Kiu ssas* the 
circle. The inside id the iing b, and the outside of the btl- 
inetai (Hole, are fitted to each other vnth tbe utmost accuiuo}, 
Olid great ciiirofahi« to the Mwd fitting truU concentrit 
with the axifi of tbe circlp i the broM, ring* <» and k ar« held 
togethfl by twenty four smews* at shown i» Ifhe^hu*; and 
a groewf, cotr<^poiid»Pg %P ^ curvature of thtt wrew which 
moves the miclc, is titirbcd iu iHo outside of the two; in ihli 
stale the rai king oi ll«?‘ teeth is purfotwi^d bjr a sciew 
•mnlar to that aHetw^rd used fO turn the Circle to its divk 
aions, but uutchsd acrosii the threads, so that U cuts hh<e a 
AW, wlirn piessed against the circle and tiiiued round, «n4 
metal <Vom the spaces between the teeth, whlcjh^ 
arc b> this mdhua formed around the I’d!!; of the eildic | 
wj^n tips b«M bced petf^ed all ih»uu 4 tWA 4 u# at!» 
t^Toss i\m hrpfi i;Wdca| dWftric^)!# 

' uppoftltet 



















ofvi»o,»te finch «har; thi> twenty four i»i .cws are then WilM- 
iirawn, nml thf oj/pei hmw ring tn^Ofid fi\avt!y haU eomud^ 
whn h t« fhtt fin^ued by the hncK Ufoie m^tjiuned J find by 
thiH the teeUi cf the euUe «un divided into two thtcic* 

nr'sseu »ud bc-tag pat tagethve u^am iti oppn^de <bi'fi'Ctiout», 
*1 ouy Pirornro^e m loctciug the teeth, it wocild be shotfhp 
by tbfi uppef ftud low er h^h et of the let th uot euincidtng; 
when reVi^^MV md by tacking them while leteised the 
M«ew vfftijw Af the tnet|Utthtiei»j> and ihfike »U the 

tietl^oftMe game' ite and dj^gtimw trom each olUfif; Una 
ii v< rfliup the teuh i^peifoiMieo •■eieral times* tdl the teeth 
ure hfonght to a peifcd ci^udihtj mi ull of the uicte ; 
four steady pinn are *mx m.it* Iv hUed in^o the J^wa mga to 
haJtl them together m am oJ n e iwj»ido«s m whic,h they have* 
beeti raiktd to,M ihit, and it \fpou ihtti the dcpeiwlroci 
H placed lor <b< .ftitidi^ne t>f the teeth, the twenty four 
M fews Ix'iug yfier ily to hold them fast together, and iitted 
lather loosely ih tlnnrhoha^, they inaj not strain the 
steady pifiSii * 

m. 


Oh^irvihUms on tfmtef thnt Pnl*frm*itton ceem^ons in 
Suf'^fattecs i>y ilfr. IIfmit, C’Aie/* tiie ctmtrat 
Phuimacy oj notl JiaspttnlSi 


JPllE Schoo\of Pharmacy homg consnlted by count dt , ,*« 
Ccssafe, mmtitfre /dtreetenr de ta^^^ktmiton rfe Ja noeere, 
respecting the vmvte, that ceitaln minerah veiffitfihler aad ?VSh^ 
animal snbsl^hnces, employed as mHlicsncs, cx|>ertencf oti'C^o'emnn«(«■» 
being powdered* appointed two of Us tptnnbmt to examme 
|>firticiilarlyi|^Uoa subject ao uiteftffihng ht pWtnficyv and 
to makfi a repoti on it» i 


^ th Committee (n th ^ ikt Sehoot^of 

'i K^sutijtmvi 

■' 't'pu hwv appointed two of youf ^ombers, to wfike a re* 
• Alia, ileChJitn. tjji* tJtSCV^ pi 


|>ort 
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n rf»c« luf* 

i£L :t>. 


of 

mtHi* 


m «t 


Thctf of IV 

k.jl . 
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WASTE OF onutib IK FOWX>»SttfCr. 

port to y<ni on the qu**stiou proposed bv cc/iut do Ct'^sar ; 
and to esmtdiu jibe waste, which pulverujtioti occusiuo^ lit 
reihon drupjs, 

'rjiih question, which appc.ir^ at first si^ht **asj" to ausw* r, 
picsents notwithstanding «-ou>e difficulties to the operutui, 
on account' of diiiercnt (.ncunisiaui'tss, whu h do not a}wu;^s 
otcitr together, and which r»a} consfouetith alter the 
rejiulta. 


1. The greater or less diyncsa of tbc/rnlistVt'’es» to he 
powdered. 

a, 'f he quality of tbt**te '■ub&tHnces* ' 

3. The prepaiutmn th() art to niichrgoiu pasaing through 
4h»' hands of«the ^ipotheca'\. 

4. !..» tl^, the inodes ol pnhsu/ation, and the ftneaess 
of the p(.»«^di r, 

Jt would be supeifluons to po't** oijt**t9\o», gtntifrnen, 
thoiule'., tliat pharmacologists h.nt guiufi\ retluung to 
powder thih or that sub taints ; ahdjou Know better than 
any pirsons that pulverization Uqnnet* tht suliatancefc sub- 
jc'fcd to It to be very dry , and that they cauiiot be hi ought 
to a proper state of dryness foi this «p« lation, without being 
eicposed to the heat oi the sun* or of fire. You wtll know* 
♦hat the quality ip not*itidite‘rerit with iespt< t to the wa^re ; 
that all the parts of a vegetable* for iustuin * * should not 
enter into the prepatatiou of the powder; that coa» 
Uining a woody mcditullium* barkt covered with luhen* 
and fibrous or downy leavea, produce a bulky* inert 
residuum* of no use to the apothecaiy. 

The wa.-tt occasioned by pfilvenastiou therefore may be 
considered as of two kinds. \\ a&tc from the pFeparuttoii of 
the sub taiice, its division, and desiccation by the fire, 
W iisif from the pomidip^ and the residuum. ^ 

j\it tmpoifant eWrvAtiou for the operator is* that the 
IS less when a hundred weight of any substance is 
poademtin iuimediute Sttccebsiun, than when »♦ ispowdet^ 
in f'parate parcels of MX or tea kilogrammes [14 or 20 tbs*} 

tn large Concerns* by setting aside thb residues that may 
as those of jaJap, rtnebona* rhubarb, cmtiamob* * 
^e., diid^uVtiig them on Aubsi^queut Oji;u;a$i 0 iis« the waste is 
Icsj-^tbiiiid* lablc. * 


Mi 



AIfltB><T Atf.OYH At 00 $tAft. 1 I 

AU ptunts tvdiw^ to powder, and keot either iu Witles fA 

or boxew, gam w« ight by their hjgiometru pr^peiiy. Jj;' 

To find exactly Uit* iois occasioned by polwriration, ^orbl'|► mot-f 
we took a metrical Hundred weight of each of tfie *ub- 
stances metttion»*d. below, cleaned, pie^iaredf and i« the 
dn<vt state; and we reduced each to an icnpalpabie 
powder. The following me the results of the waste of tOO 
hd.t2I9lba]|r'<Vh. 

Sub traces l^rudace Wa«e 

•Ipecacuanha*.* 87 IJ Table of 

Jalap*.. £1^2; 8 waste of ret. 

Khubarb.93'8 0*2 tiin diugs. 

HquiU . 87*5 • VQ\n 

Cinchona ..i)3’7 6'$ 

Gum arabic ... 5 .)ji *5 b '5 

10 

Scatutitm, y .••••A.95 5 

Canthundes ... 9^*7 7'3 

‘^al ammoniac ^^•••98 2 

Cream ol tartar ..97 ^ 

Anttuiotiy ... 97 ** 

^nm tmgacanth * ... • • 93*0 0*4 

Cinnamon ..9.Hji 6*4 










iV* 

Analysis q/ some mcient AUoys in the Church of Gosfdt : 2y 

Mn KnAJpROTa*. 

Analysis of the AUat of hC^do, 

Among ij le antiquities of the tfojth of Germany, one Altar <vf 

that had been preseivcd for someccHitur^'sm the chord) of 
St. Simon* at 0<>%lar, and was kilo^n Sy the name of the 
“ a4|ir of Krodo, but which is now rcmm’ed to Paris, d^ 
served more artcniioo than had been paid it« 

The legend of this Krodo says, that he was au idol of I.cRf'tMJ.drthis 
tb« pagftu SnAOmb nod Imd his seat wt Haitzhurg, on the 

* < 

* Ano.'4aC!Mm.vdfMr3lV, p Si7, 


Ilarix, 















m 


JkKCiSKT Atl^OYf At 609I.AX. 


fabti* 

lx^u$» 


!>»? alti? de- 


^Tiu' meuL 


jjf it. 


Hartz. He was represented &» an old tn .n, with ;i|i long 
beard and Mdeons eounteimnee« standing barefoot on a 
^‘.h rough with scales and spinesj holding a wheel in his 
kft hand, and a basket filled with fiowera and frnit in his 
right. 

On this altar the first-bom of mothers w«|fl sacrificed to 
him, as to Moloch, 

The abolition of the pagan \ Charlemagne 

overturned this idol, but his altar eaervt .' for the use 
*of the Christian church. "" ^ 

The criticalhistory of Germany nocs not acknowledge 
any god Krodo, but takes the whole for a fable invented by 
the inonk$ i,f the middle age, 

Ibjwever this may be, the altar appears to have been Used 
for Uuruiug unitnals to some deity. 

Tiifbhapeof the altar is a hol'ow parail 'l©pipedon, three 
feet three inches long,, two feet and . a half wide, and two 
feet seven inches high, Jt stands on four feet, supported 
by little men of Ifideous aspect. It b covered witli a slab 
of white marble. 

The metal of this altar is, ojf a brass yellow colour* a 
hackly fracture, and easily polished^ Its sptxific gravity is 

On 200 grains of it nitric acid was poured, which dissolved 
it completely, withant the assistance of heat. 

solution w'BS divided into two parts., Into one of 
. thCfrc vsus dropped a eolurion of sulphate of soda. The 
precipitate, when well washed and calcined, presented 
t&*i!5];gr» of^siilphate^f-of lead, answering to 13 jgraof me* 
tatUc'Icad*’ ’ • '''i ' ‘ * 

Th<i supeirhatiint liquid was mixed with 203 grt of suV- 
phttrid acid, and evanorated to dryntm The mass wat 
redi^i^olved^ and Irou addedj^ whidb precipitated liiO graina. 
of copper, ■ \ . ,, ■; ., 

Th«. other half of the sotul^bn vras mixed with 
. of distdlcd vinegar, and tb^ mixture pdur€d,n» a'tJdn^’l^te 
of hammered ,l«sid in a SkhaUowdbht'-!' ' ‘ 

Aflfer''a feaf #ay«*. 
coppef wa« prfifeipitatad. 




1$ 


flKCrftNT ALlOTi AT irOStAR. 

i«ad wa'i throw^ J^dowii bj sulphitt* oi boda. The supeiv 
nataut hqaid ^aa then precipitaltd b) ca^Jtionate of sMxla 
ADii tin* ittrboiiate ol riat, wfU vtiash«d and cnlcmedi Uft 
44 25 ^ibot oxide o< xiiic, answttjug' to of metathc 

«an'* 

•Til'* alloy of the altir therefoie consnti of 

. mr .. OO 

... 

L^ad .. 15 

t ^ 

too 


Analysts of tht aHoy uf the imperial 

In the church ot GosUr there la an arm chair, called the ihekat 
hatieniuhL ♦ 

The colourAf th'* metal » a pale copper rf d its fiactuic 
IS porous Its "pec. grav. i> ti'O'gT* 

200 prams of the ellny were treated With nitric acid. Aaaljsaot tu 
12*25 gts of oxide of tin weit It^^ I m>iu the decanted 
liquor ^ sulphate of «oda threw down 7 5 i;i*» 'd sulphate 
of lead. From ttie remattttng liquid^ after the addition 
oi sulphuric acid m excc->s, iron scpaiated 1%S g;rs of <op« 
p4‘r. 

This theicfure is composed of 

Copper ..-.y2*5 

1 m 5 

Lead ... 4*5 


100 . 


AnafysU t^f a large ehandelter* 

200 grs were ireattid by nitric acid} and the solutioa di- Anaiys* <.< an 
S>4«d Into two part*. • ' 

Tn one of theic aulphate of soda orcastoued no pre,.qo* 
t«tc: btttiion aeparited from it 84 gH of Copper. 

iThd othf^rhilf mini treated as in lil^e first unalj^, and 
lUtteH oxide of tiUkt was obtaviq^d. fas answered to 16 ^ o^ 
tlie metilh ^ 


* onsiqnent.j 
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VEOrrABtE WAX EBdMT BttA/lt,. 
Consequently thw alloy coniiists of ' 


Copper P.g 4 

Zinc ... I6* 


ioo. 


IV. 




An Arcottni qf* aVe^atahle lVa,t‘^from JJraztf Btf Wtht^lAVi 
TtioMA!) liBAMii., 1*0 Ji. A,* 


\ <*g ‘t «t/t" w 1 
(<■ »> Unifil. 


T'*!' .fI cin'f 
« » i>fd 


Jv % * ^ 

n nj’w'i.-.ia''** 


jj^sitT. I. JL iji: v'ei’ctrfblt wax» dffccrjbtjtl in this paper 
was jfivtn+ollK presjJcut h) I-. »r<J <iren\'i!!e* with a 
oil iiM* part of hif Loriisliip, tiift »'«. propeitits bbould be 
itu( iu the hope that ii might pio\e a useful «.ub» 

stilute lot herb r^ax. and .eoii'irtitufe, iu dm* tiuit» a new 
article of enuimejoe betwem the Brazils, end tins rouutry. 

It was iroustniiud to h'ul Gren^ilh fioiu ICiu de Jancnoi 
hj tin* fomti* de Galve.tb, as a new .jiticle* lalely broUfjht 
to that City, fumi ’he »nithi*rinnos,t parts of the DranUan 
doiH’uions, tlu* ea|nuu<<)*> of llio ^it.uide and Seara, be- 
tK-een the iatutudi'b of thn o ae 1 .stven «iegiet»i uoitb - it is 
fiaul to be the production of a tiee of slow growih, c.dUd 
by the liative" camaubuf which ais»o pioduces a gutu used as 
foi>U for men* and uuotbM substanre co»phq+'d for fattening 
poultry, 

l»e« the eonita wrote ta l»ord (Sreuvdie in July lost. 
Orders bad been i«‘nt to the gorernors of tlie chbtiicts wheie 
itg*ikWH, reqmrmg them to lepoit more pa^tticuUrly on the 
natfircand quuliticso( Mujs inte.'esliug tiee; w/‘uniy then- 
fore hoof* that inforrmitioii wdi soon be obtained, wlicthor 
the «rli' le can be procund in abundance, and at a reason- 
abt^ piice, )u which case »1 will bei'OUie a valuable tid4iliop 
to the comforts of niatiknnK by reducing the price and hn- 
proviflg the (quality of eandle'-, flarubeaux, &,e» < 

The article, iu the,state in which it was seut, rcjreijXtMtfa 
much tbftC d»'<cubed by nipnholdt, m 4he produce of 


t Phn 1 ram. for iRil, p,2W, 


the 
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' ' « » 

♦he ceroxylou WdicolR*; b»t it i» not likely to be the co>a of Husati' 

$ame» us Hmoboldt’s wax is coUected tVc^ astutely pulmhoJdt. 

tree, wbichL gmwa on the high tnmintaiusi from i^OO to 

1450 tois(.>s above the level ul* the sea, and on the edge of 

the regions, of perpetual snow* On the other hand, the 

Bgaisilian plant is described as a slow growing tree, but 

not ^9 a large one, and there are no hign mountains delineated 

in the most'" uc<lurate and recent maps of the capiteneas 

where it is fsund. But u mbre decisive argument against 

their identity is the analysts of Vauquelin, published by 

Humboldt, w^bieh sbthvs, that the produce of the ceroxylon 

consists of two thirds resin and only one third wax; but the 

Brazilian article is entirely wax, and affords^otYhe smallest 

trace of resin. The Brazilianplant, however, was not entirely 

unknown to Humboldt, for It appears from his book, that Mr. 

Correa had inrormecThiu^ that a palm, called carmtuha 
by the natives ff Brazil, produced wax from its leaves. 

Sect. II. 1. The waxi iiuts ro^ugh state, is in the form of a 'fisc wsxdt- 
coarse pale gray powder, soft to the touch, and mixed with 
various impurities, conBWting chiefly of fibres of the bark of 
the tree, which, when separated by, a sieve, amount .to 
about 4^ per cent. . * 

It has an agreeable odour, somewhat resembling new hay, 
but scarcely any taste. 

At 200* Fahrenheit it enters into perfect fusion, and in 
this state it may be farther purified^ by passing it through 
tine linen. By this process^ it acquires a dirty green Oolour, 
and its peculiar smell becomes more evident. When cold* 
it )3 moderately hard and brittle. Its s|>e-cific. gravity is 
0 ’ 980 . - • 


2. Water exerts no action on the wax* uide^ boiled with bisolufaie, is. 
it for some ho^rs; it then acquires a^Ught brown tinge, and 
the peculiar odour of the wax* ' * 

II. Alcohol does itot dii^olve any portion of tlins wax, un- »» 

be applied. , . ^ unkss heat«*!i, 

duid ounces, of boiling alcohol,, spec. gray. 0 : 82 t>, 

*^**^*%® td^out of the wax, of which eight grains 

cod}^"and^ the temsihihg twu 


‘O PlaiUes esjuinocUale?, p 
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v9ttp,VAmis, ^Ax FtioM »iiJVi!y 

gTaiTi« maj bo afterwanl ftn t ipitatid by thoft<|clition f>l watfr^ 
01 mn^ hi obtaini^d iinalb f-j'd bj oiiiiporatitipf th< alrohft!* 

1 he ^otutiQii of the w u» altohol has a «\ij»hth jneoii tinji:^. 

4* Sulphutit fthir, j ruv 0 75fi'3* tli^boWi ^ a iierv 

rminto portioaof the wax, at tl i t* mp latnrt* nf fiO*. 

Two fluul omit £ ui bwibij;^ iplphuric ether <1ibxo]T€thiltV 
^raii 1 ok th* wax, «t whuU twnit"v*MX plains ure depOTiUd 
by 'ooliiJi; the soluficoi wud Use rt^miimno iMiit i^iatnb »i(ia> 
bt (I tauud bs aliov ul^ tht ♦ Um r toMapo*-itt jv inuetmUj, 
fi, Thefixiti Oi’h \tij rtadit, <b*"iwbi lit*- w ia it th* tetri" 
ptrattnt oi lioiliit, waUr, a lu it ii vnr»j it (otopniiiuKok an 
jt tt.snii<bate von£.it*^u er, 't \, a i f» ou-* to viiiiih nn 

ohi uiird roturnon I i ♦ *1 vax 

In lAiinmin^, ««in» ro ibi lalif i xwlneh 11 id i-*h.deaf tl t 
tecttabb wax with olive txjl, Xw if >uiidtbun }Hi-> 

i «tb iliibit iiiCtiK t, indKpann,/)'loUild* to' tunya’ ohol 
<\s 1 iNtotntnooU ftattd, thattiie hxitl in < i iiiioluble 
in ctht j anti 111 ih ntii 1, 1 w^ltcftoatt ibut ll rt'ntioi of 
th*» oil, III tht "t insUntei, to st» beinjif roiiilintd witli ibt 
wax , but’»ob'‘t qin lit ejtpi'■I'OiUtf, f f wlu( i« I slit,!! t ift (lie 
jTMiM ll results, have •hiwn me, that thi opnooi i 
nioueouf, 

IViu fluid ouncr* < i t Iplmru ither, *pef ^ lai 
til boiit a fluid oinito i nl t rpiutirof t i» f'p i««d oil iil 
fltnontU, ololutM)!, tlu fame qtiArttit> oMIh tther tba* 
fiolvea a fluul out e< and a ball; of linsti I oil, two fluiu 
ouiiof I and a hall, and f »‘tor od wlubl in any projuir 
tioh 111 •vuiphiiiic ttht' of the ibove^f i f jfie 

Thf expu wtl oil* of almond and 0^ olue* are vtij apa 
riibUj ^obibl^'iii‘ilcohnl, xper. \»rav. t 

lm'"4iiioii» line oluble thm the *wo former, tour 
fluid tmmr*. of akobofj Jiruv. (J »J s-olve maHv 
one fluid drathm* 

4 

{' ij 011 1 pnf-Ktly ^tdifblt Hi evm pioportMin m al<S(»w 
bob pet. prav, 0‘8i0. In alcohol of a lii^^hei'i4>ee4dK‘ 
vlty, ab 0 B40, it i» \t*t\ spuu'igly soioblt.*. 


» 

• Tl»* solohihty of rxuor oil lu »li vbol meiotiiaftatt to tD« «(yme 
mo iilin %oby Dt. Vi otlsito i, who »bo iwej, thut it that 

u It beiu fOiplu d upuditittf au <erticm esaeatial oil» ofhi|fH'vai)ui» 
s I V rtw od of bU v**# 

' Aa 
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As son.e of the diflicoltly soluble resins are more easily |,ffect of cam» 
dissolved in alclihoU to which a small proportion of camphor 
has been added^ 1 endeavoured to ascertain, whether the 
fixed Oils, were rendered more soluble by the same means, 
but found, that this was not the case, excepting with regard 
to castor oil, which, although very sparingly dissolved by 
alcohol of a spec. grav. above 0*840% becomes abundantly 
soluble, by'the addition of one part of camphor, to eight 
pa**!* of the alcohol. 

Boying alcohol, spec. grav. 0*840, takes up a considerable H^at !ncreas«.: 
portion of castor oil tud of linseed oil; it also dissolves a powerofalro 
small quantity of the oils of almonds and of olives; but they hcl 
are copiously deposited during the cooling^of sthe alcohol, 
and only a small potilon retained in permanent solution. 

When water is added to any of these solutions of the fixed Water preeSpi- 
oils ill ether, and in aTcohol, a milky mixture is formed, and 
the oil ^raduniiy separates upon the aurface,i without naviug* 
undergone any apparent afteratcon. 

0‘. One hundred grains of the wax were boiled for half Action of jiot- 
an hour in a solution of caustic potash, spec, grav, 1 * 090 . 

The solution acquired a pule rose colour, but appeared to 
exert nd farther action on the wax, which, after having been 
washed with warm water, retained its* fusibility* and other 
properties. No combination therefore, similar to a soap, 

WHS producwl; nor was any precipitate occasioned by the 
addition of acids to the rose coloured alkaline solution. 

7* The elfecls produced by boiling the wax in solutions of of sod# aad 
pure soda, aad of the subcarbonates of soda and of potasbt *^*“^*^’ 
were antilogous to those of the caustic potash. 

8. Soliitiof^ of pure and of carbonated ammonia extrt of ammonia ; 
scarcely any action on the wax. 


9. When t||e wax is boiled in nitrlk^Cid, spec. grav. 1*45. nitric acid, 
there is some escape of nitrous gas, and the colour of the 
wax is gradually changed to a deep yellow. 

• ‘^'Jbairithewax is removed from the acid, and washed with 
hot water, it is found to have become more brittle and hard, 
but it atill retains much of its peculiar odour. 

thisstAte tt ’teltnaitis insoluble in, the alkalis, but they 
notv change its coilbuV to a very bright brown, whiclr is dc- 

▼ 
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P'-udm.-K of 
.b‘ iillation. 


.atroy^d by washing^witb dili^U mufialic ticid> ancVit& original 

IS’eitht^r the fu{dbii| 0 , np^tbe .iaflHmpambjyiity; of the wax, 
impaired-by^tlijs proy<>a*. 1 _ ;.,,,■ 5 ,,, - 

Nitric acid, dilujLed with eight pSirts. pf water, prod»ees 
the satue change in the colour of the wax- as the.cotrceotrated 
eeid. . . 

- Having,been unsuccessful, in my atjbemptr bleach the 
w’axin its origiixai state, I madea-otne experiments to ascer- 
tain whether its colour could be more easily,deatroyed, after 
;t had been acted upon by nitric acid; and found, that, by 
exposing it spread lipon ghe.s to t!’e action of light, it be¬ 
came in the course of three weeks oF a pale straw colour, 
and on tise surface nearly white- The same change was 
produced, by steeping tlie wax, ni thin plates, in an aipieims 
solution of oximuriatic gas. but I ha-** not lutherto »uc- 
cectled in rendering it perfectly' white* 

10 . Muriatic acid has* little ertion on thft wax: when 
boiled upon it for some hour.s, it dcs,troynnich of its,colour, 

11 . Sulphuric acid clmngcs the colour of the wax to a pale 
brown, and when water is added, it becajn*’s of a deep rose 
colour; the innummabiiity and the fusibility of the wax are 
slightly impaired by ;his process. 

When heat is applied, the wax is decomposed with the 
usual pbehoiyiena, sulphurous ai'id Hdeveloped. andgliar'- 
coal .deposited. 

' 12 . Acetic acid has very Utt^ actmn on the wax, when 

' w hen,t|*® boiled hi this acid, a ininute.portion is 

dis^lved, and again deposited 'is the solution cools. i?y long 
continued boiling in attej^c acid, the wax is rendered nearly 
white; but when Afterward w'oshed with water, and 
fused, it resumes its Ibriner colour. 

' 13. When the wnjt'irfufied in oximnriatic gas, it hi‘'rd|itdly 

decompo ;ed, and, parting with hidrogen and bxigeti; 
atic acid aod water aru formed, and. charcoal is ttepbiiib#* 

- 14^ The results of the destructive distilladt> 0 *^f thefvu^e- 
table wax .are very analogous ,to those of 

- ' mixed with a«v<iDlati.ie'Ot'}j,? aurtlie Ihwit ftro- 

tlitfee sire iuece|Med% d IdiT^'^l^roHioh of a 

"raceoiis 







rietfoiis <nl; and a very staall iljaairtHy nf^cbiircimlv affording 
traces of tiund retnaias in tbe retort. X>tiriug; tb^ prdcess, a 
little carbu rett^%idro|itea g^ag ts^gtveb ^. « .. 

1 have considered it necessary to-dvrtiU Upon the 
relative'piofkirtiotis of thesh different products, as'they will 
tieeeiSsarily vary according to the rapidity, with which the 
"distillation is conducted* 

Sect* ^11;' Froth the preceding detail of. experiments, This wax rt f- 
it appears, that, although the South American vegetable wax 
possesses the characteristic properties of bees wax, it did^rs 
froni that substancf in many of its chemical habitudes; it 
also differs from the other varieties of wax, namely, the wax 
of the inyrica cerifera*, of lac f, and of white lac jT. 

The attempts, which 1 have tnude to bleacii the wax, have Blcachlrf. 
been conducted on a small scale; but from the experiments 
related, it appears,'^haT^ after the colour has been changed 
by the action of very dilute tiitric acid, it may be rendered 
nearly w'hite by the usu^ means, 1‘ haVe not had sufficient 
time to acertain, whether the wax can be more effeciaally 
bleached by long continued exposure, nor have I had an op* 
portunity of submitting it to the pro(:csses employed by the 
bleachers of bees wax. 

Perhaps the roost important part cil'the present inquiry is 
that, which relates to the combustion of tbe vegetable wax, 
in the form of candles. 

The trials which have been made, to asc^ertain its bthess it* use in caa^; 
for this purpose, are extrenit>]y satisfactory ; ahd,‘when the' 
wick is properly proportioned to the size of the caudle,, the 
combustioh is as perfect and uniform, as that of common bees 
wax. ■ w ‘ ' 

The addition of from one eighth to one tenth part of tul* 
low is suffi«^ent, to obviate the btittleness of the wax in its 

fPr. B^stock's Experiments on the Wax of the Myrica ceriiera, 
in JSichoJson’s Jou!nal for March, 1803; vol. iV, p. 13a 

*^^,Sr4de’ -Analyticat Experiments and Observations on Lae, by Charley 
R» $<, in the Philcnphieil Transactions for 1&04; or 
li^arnai, 93. , , ., 

^ ^ * ' 

~ lQfb8^B|MjSa$r«|d Experufisnte' on a Waxitk* Substance 

^ R. R, in tha PhUoBoyphkagi 

,Tnins«0^'£w 1794*' " ' ' 

J*. W 'Vf' i 
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pntp state, wi thout giving it any nniyleasant smell, or mate* 
impairing the tirilliancy of its Uame. A mixture of 
three parts of the A‘getab1e wax, with one part of bees wax, 
also makes very exoeUenteandlli^. i < - 
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t-yalut* >, 


He did not 
t'xamhie th-’ 
snperuxaUtes, 


and some of 
liH proportions 
doiiblt'd. 


‘f h? subject 

th'Mcforc; 

revised. 


Ohserrations on ihe Aikaiine Oxatdteis and Superoxatatett and 
pfiriiculatly on the ProportioTfs JEletnent$; by Mr, 

J, E. Berard*. 




D R. Thomson has just published in the Philosophical 
Transactions')* a «irery intei^sting paper on oxalic acid. 
One part of it is dedicated to tiie determination of the pro* 
portions of the oxalates, and for this he has taken the fol¬ 
lowing inetiiod. ^ 

After having carefully ascertaiae^l the proportions in oxa¬ 
late of lime, by combining a ^oown quantity of lime with 
oxalic acid, he could find the quantity of real acid contain¬ 
ed in a given weight of a solution of oxalic acid. 

hie then took 100 grains of a solution of oxalic acid, con¬ 
taining 7 grains of real acid; and* neutralizing it succes¬ 
sively by the diiferent alkalis, he ascertained the quantity 
uf oxalate produced. 


But it is well known, that this acid has the property of 
forming with some bases salts with excess of acid : and, as 
the method of £)r. Thomson could not make known thdr 
proportions, lie did not examine these. In the next place, 
1 observed in his table some proportions, which could not 
agie^with the capacities of the alkalis for saturahbn hitherto 
observed. 


These considerations sndiiciq^ me, to repeat itie analyses 
of the oxalates, and ^o examine particularly the, superoxa-. 
lutes. I also took a method different frbin Dr. Thomsoq^B, 
.vh^i it was necessary and practicable: because, if I qb 
taint'd the same result* in another moda, this would ioeseaae 
oor conSq^ nce m them. ; . . ' 

.’^^Ano cjgChiai, voi. p. £63*. fasdtat4,^*lt^ 

jfhil. T.'snb, p, 6‘J; oi Jaura toI> 

Oxalate 
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• ' ' . . ' ■' , 

■ Oxalate 6f Lime* 

The proportions of o*alat»’o£|htte l>eittg‘toeBrreostt basis Oxalate of 
for all my analyses, I njiglfietea nothing, to ascertain them 
^ith precision. 

As we can einpl()|ir only a gentle heat to dry this salt, \vt 
can never be sure of having it eittirely free from water. 

This is a .slight source, of ^ncalainty, which the means of 
che]yaisit;r ,have not yet eiiabled us to remove. 

Having obtained tthls salt very pure, by precipitating mu- 
riaie of lime with oxalate of ammonia, 1 dried it at the heat 
of boiling water, till I could no longer discover any rliini* 
nution of its w.e5ght. Tins oxalate of lime I considered as 
dry. Ten gram, of this, exposed to a violent heat, left 3*8 
of lime, that causeUTno efiervescence with acids. This was 
the mean of four experiments. Accordingly 1 iixed the 
proportions of oxalate of^lima^at 

‘62 oxalic acid, cm„ponent 

88 liroe. p-ins. 

• 100 . 

The proportions found by Dr. Tlitompson* are very near 
these. 

Oxalate of lime is almost wholly insoluble in an excess of No ^upcroxi** 
its acid; whence we may infer, that there is no superoxalate ■ 

of lime. 

The following experiment seems to proven that the oxalate 
of lime, as analysed by me, may be coiiridered as very 
nearly free’"tfrom. water, without being liable to any great 
crrour. 

f n a gla;^ retort 1 distilled some crystals of very pure Oxnlic arid 
oxalic acid. All the phenomena already described by 
Bcigmanf presented themselves. TKe crystals liquefied, 

<«.^nd some oxalic acid vras carried over into the receiverJi>y 
t^e water of crystallmtion; but the matter in the retort 
soon becathe solid. A small quantity of oxicarburetted 
hidrogen gas was then evolved ; and abundance of white 
vaj^ra arose, t61eflfblji dense, and very acrid, AB the same 

• - • 62*5 acid, 37'5 base. * * 

t Opuscula. 

time.^ 





2 ^ 2 - 


time Ihe-'top of thtiretort iiecft'cne lined with Cme ocicnler 
CTj^stals of«oxahc>a£id. ^ * ■ , , 

] n this state the acid is very light, very' vvhite,^ jand a'Utile 
attractive of the tnoisture of%:he ati^osfihere. If put ii»to 
water, it becomes pasty before it diskrlves. 

Troui niy experiments it appears, that this subiimed acid* 
is as dry as that which exists in the oxalate 1 line* I 

weighed 3*42 gVairi., dissolved fheiW in iwater, neutralized 
them witha'mmbnia, precipitated with muriate of lime, and 
carefully washed the pricipilate. To collect and weigh it, 

1 threw it on a fiber, whichiWas placed on another filte r of 
the same yi, eight. I then dried them gently,. till 1 ijOpld 
easily separate the*precipitate, wVucIj I afterward exposed 
to the heat of a water bath. It weighed 5'374 gr.: but the 
weight of the inner filter exceeded tfent of the outer by 
0 -n 8 ^) ofa gr.; fo that 1 hijid 5*46 gr. of oxalate of lime, 
winch, according to the analysis I have given above, con¬ 
tained 3*385 gr. of acid, beingcnearly equal to the quantity 
of sublimed acid 1 euiployed*. 

A second experiineut confirmed these.results. 

:« :n*;olitii 1 itv Btifoic I undertook the subsequent experiments, 1 ,satis- 
fAimined. fied myself, that the qxalalo of lime was sufFiciently inso¬ 
luble, to indicate with precision thg quantity of acid con¬ 
tained in a compouml. 5 gr. [77 grs] of lit»e>ivater neutra¬ 
lized by muriatic acid w’cre diluted with 400 gr. of distilled 
water; and iu one twentieth of thU oxalatt of ammonia 
produced a precipitate, that could be perceived without 
hesitation. This was more than sufficient for analyses of 
such,a nature. ^ 

iJat the least excess of acid dissolves a large quantity of 
this salt * hence I have alq^ays talteu care to Ctriploy it with 
tieutr4l compounds. 

*■ » ' 

Crystallized axalid acidt 


Oxalate of 
linic cim- 
pound: d of 
this. 


Quantity of 
real ;tcut in 
cr>'slab c4 
oxdltc acUl. 


Iho repeat thief experimentsTof D]r. '*!P^otoS 0 ti,' cij^^fidtized 
oxalic acid alwaye appeared to nte hdthmddiduithad'W 
'soluliouof this acid : and in order to ^certain the quantity 
of real acid contained in>hatT was toleiDploy, i neutralixed 


* * /recording to ttjc ‘ proportiotTs tssigned'liy' Dr. Thompson, it con¬ 
tained. 3'413, which comeg very near indeed lo the.qaan;ity usei, C, 


10 





10 gT. with«uftimc»{im;.'»iid {ir4jO{»t*ted inttrta,te ol*: iiin«. 

Thus 1 obtained n*7r} jjr. of oxalate of bmc ; so'that the 
acid analysed contaitied > • 

- 7sJ*7 of real'acid, 

27*3 tyider. 

iOOv 

As this was to be enjplyyed in all my expcritnents, in 
order to have it in a uniform slate il was powdered, and hepc 

in anvel! stopped phial. , 

> 

Oxalate o/pt)ta$h» 

This salt is so soluble ih water, that it is v^y dilTieult to OxsUteof 
crystallize it. , ' poush. 

10 gr, were nr^ed in the tire in a crucible, and'6 gr, of D«'roinposei( 
fused carbonate of‘^oloah. insoluble in glcohol, were ohn • 

taided. Now I have observed, thdt all the carbonates pos¬ 
sessing these two propertVsat^e uniform in their proportions*? 
and 1 have settled the propUrtron of potash to carbonic .acid 
in this salt to be as 100 to 42*42: the subcarbondte result¬ 
ing from this experiment therefore contained 4*212 gr. of 
potash. 

10 gr. of the same oxalate, prec>|,ntated by murtaUs of by n*ari»us ot 
lime, yielded 6*543 of oxalate of lime. ^‘***** 

The elements of the salt I analysed, therefore, were 

^ 42*12 potash, , Its component 

' ' 40*57 oitalic acid, psru. 

17*31 water. 

100 . , 

In another experiment, 10 gr, of the oxalic acid, aniSysed Anothet 
above, .,were accurately neutralized with caustic potash; the *^*1’*^^*"''* 
oxalate wtls eva|>orated to drytiess,>and exposed to, a strong 
heat in a plattna crucible ; and I0‘d6^r. of fused subcartio- 
nete of potash wei^ the result. t 
*« , Tol^jng a m^aabo^eea these two resuUs, I fix the |>ro- 
^ortipM j6|.,dry,o^l^^ of potash at 

50*68 potash, - (iProportiM 

"4^*32 oxalic acid. ofthe^iX 

axslate- 

1' .siMOO. 

• Ann. de Chlm.' val. LXXb p. 60, ' 


Hence 
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Hence U follows., that lOO of potash combine with if)7 3 
of oxalic Bci<l, 


Superoxaiate cfpalmh^ 


fiaj'nt'oxalate 
rtf polanh, or 
mII uf iorrel. 


it‘S compn* 
:*ent parts. 


This salt I obtained fcom a solpiion of the neutral salt, to 
which I had added an excest. of sicid* This snperoxa'yte is 
hriown in the shops by the name of salt of sorrel. It is lels 
soluble than the neutral oxalate. ••• 

10 gr. urged in the fire )delded 4*91 of fused carbonate 
of potashr:;3■’46 of potash. 

10 gn of the same salt, neutralisj^d by ammonia/ and 
precipitated by muriate of lime, }ielde<l 10*6 of oxalate of 
limezr0*58 of oxalic acid. 

This gives for the composition of Guperoxalate of potash 

C.5*8 oxalic acid, 

' ^ 34*3 potash. ^ 


100 . ^ 

Consequently loO of potashVonibined with 192*4 of oxa* 
lie acid. 


JDr> IVoUaston^s qnadroxahte vf potash* 


Rfethofl of 
c’otairf.nj! 
qiiidroviL te 
of puUsii. 


Its component 
parts. 


This may be obtained in several ways; either by tfdding 
acid to the superoxalarte ; or by causing the miiriutir, sak 
phuric, or nitric acid to act on the supcroxalate; os by boil¬ 
ing orj'stals of oxalic acid in asolutlon of muriate of [lotash. 
What determines the separation of the quadroxalatc is its 
buing less soluble than either of the two compounds just 
examiiKHl. 

After having purified thp salt, obtained by one of these 
meaiy?, by a second crystallization, I dried it ot. a watcr- 
tiath, and subjected it to the same analysis. 

10 gr, urged in the fire yielded 2*7 of subci^rbonatc pf 
pijla^»hr::l*8D5 of potash.* 

10 gr,, brought to the n^'Utral state by ammonia, and pre¬ 
cipitated by muriate of lime, yielded 11*02 gr. of oxalate 
li:uer:7’’205 gt* of oxalic ij-id. • . ' 

100 igr, of quadroxalate of potash, iher<dfore, apreomposed 
18*95 of potash, ■ ' ' ’ , ‘ 

73*05 of'oxalic - ■ 

.9 . tii water. - 


100. 


Hence 
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Hence it follows, that 100 pafts of jwtash ure comhinea 
with SSI of OTculic add in this salt. And from the preceding 
analyses, com pared with thia* that IQO parts of potash are 
coinbined with 

97*6 of add, ill th** neuti*al oxalate. Proportions oT 

19<2 in the superoxaiate^ and acid m the 

331 -- in the quadroxalate. 

These quantities are to each other nearly in the ratio of 
the numbers I, 4. 

Fof tlie knowledge of this curious fact we are indebted to 
Dr. VVolluslon*. Dhuve rejieated his experiments, and 
confirmed their results. 

1 endeavoured by other ineuns, to coinbyie potash with a Potash will nVi 
larger quuntity of add, but found 1 could not. Having v/ith 

poratecl a solution of quadroxulate of potash, to which i had 
added a very large qiidTiititw of oxalic acid, the first crystal¬ 
lization separated the quudroxalate; and 1 could obtain 
nothing afterward but crystal*^ of oxalic acid free from 
potashf. 

Oxalate of ^oJa, 

This is very sparingly soluble in water; in which respect OraUt*" r.f 
it ditferS much from the oxalate of potash, which on the 
contrary dissolves very easily in this iluiU. 

10 gr. of crystallized oxalic add were dissolved in water, 
and neutralized by soda. The oxalate was evaporated to 
dryne'^s, and heated strongly in a platina cmciblc. The 
result was 8 *1 gr, of subcarbonate, containing 5*064 of soda, 
lieucc 100 parts of uvalate of soda consist of 

53*02 oxalic acid, romponci;* 

4i*(J8 soda. parts. 


' And lOOoT^da Combine with 143*5 of oxalic acid. 

* Bilrliotli^que Britannique. [Philos. Trans.,for lS07, p. 9 Sj Or 
yountaj, vqI. XXI, p. 164 

When I began my experiments, I had procured some salt ofsorrelt Salt of sorrel 
from a vety respectable druggist •, and 1 aitr^mpted to combine it with a sometimes a 
larger quantity'iofnacid i^ti^-tnothods indinated by Dr. WoHastem, but 
without success. Hehre 1 was about to concludp, that the quadroxaiate 
did not exi^t; when J tMsedy&tf^, that the salt on which 1 was ^pemting 
was a real quadroxaiate. This proves, th^t|be salt of sorrel of theshops^is 
v.>cactimesa quadroxaiate,and s:oasequently combined with too much acid. 

Superoxaiate 
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'^upernxalute of soda, 

A 

Stipcmx^li^e The su{>eroxalate of soda is less soluble than the neutral 
«f socia> oxalate. It may be obtained by direct combination of the 
oxalic acid with soda, or by the actioti of oxalic acid on urn- 
riate of sc^la. < 

JO gr. of this salt, urged in the fire, yielded 4*09'gr. of 
subcarbonate of soda -2*557 gr* of soda. 

10 gr. of the same salt, precipitated by muriate of lime, 
yielded U'741 of oxalate of lime zz gr, uf oxalic acid* 
The proportions of this salt therefore are 

25*57 soda, 

72*80 oxalic add, 

1*63 water. 


eonponeui 

parts. 


100 . 

4 

And 100 parts of soda arc combined in it with 284*7,of 
acid. 

th It appears by the proportions I have given, that in the 

acid oxalate of soda the base is combined with twice as 
much acid as in the ii^-utra! oxalate, analogous to what occurs 
with potash. In confinination of this, I urged in the fire 10 
gr. of superoxalate of soda; and the alkali, resulting from 
its decomposition, tVas sufficient exactly to neutralize 10 gr. 
of the same superoxalate. 

Noqoadroxa> i tried itt several ways to combine .soda with a larger 
quantity of .acid, but I could not succeed i so that I believe 
uo^uadroxeinte^of soda exists. 


OxdiaU of ammonia, 

Oxaliteofam- BevthoHct has asctsrtained by 

wjonia. meuts, that a ^lutidnof ammonia of the speeiffij 

contains 8*761 of real ammonia tu 100, Adopttn^_, 
this datfiihj, the biost cbnvebimtt m)ethtfid bf^determfbttlit 6)e 
proportions 
appeared tc 
ne^K^^sal'y t 
' '5 gr. of 

traliziitlou 1 

cd, 


V of the compouhti of itdihdlAC 
► mi to be, to ^nd 
,0 ^entralizc.a^veti 

crystallized? oxalfc aj^d n.'Sftr 

>•5 of ammonia of the-apeci 
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fd, or 0*83 of 7oi\l amiuonia. We have therefore for the 
proportions of dry oxalate of ammonia 

^ 7'€6 amraonm, Its component 

62*34 oj^al'te acid*. 

Ti^oiiseqiiently 100 of ammonia combirie with 2€Ir.i oxalic 
n.cid. 

! ascertasued the quantity of water container! in crystal-''t’.iO'r in the 
iized oTtnIttte of ammonia by prcrripitating itwitli nminatii of 
iime, and found it via\ 13 in lOO. 

V 

I likewitie emptnved neutral'.^ation bv ammonia to find 
tlie excess of acid itj th«; superoxalates; and I fpuud the re¬ 
sults aualoj^ous to those 1 have already givefi. 

Thus, alter having foursd l^y cak'iniition, that 10 gr. of 
superoxalatf of potaw.VoiiiaincU 3*4C of potash; 1 found, 
that it retjuired !*‘-;54 of real ammonia, to bring them to the 
neotr'i) state. The qnantNiy of acid of tlie euperoxalate of 
potash therefore is 3*32 gr. neutralized by the potash in it, 
added to 3*-2B neutralized by the amraouia. This result, 
extremely near what i have given, proves, that the excess of 
ucid of the superoxalute is equal to thul which is neutralized 
by the potash in the salt. 

Superoxalate of ammonia. 

Hie snperckxulate of ummouiu too is less soluble than the SuperoxaUte 
neutral oxalate. «t ammonia. 

lu gr, of this salt yiilded 1 r94 of oxuUte of lime 2:: 

7*34 of oxalic acid; a quantity capable of neutralizing ^*81 
of 8inmouial» ]f then the alkali in the superoxalateof am¬ 
monia were combined with twice as much acid as in the neu¬ 
tral oxalate,aqj^he quantity of ammonta, necessary to bring 
thesalt ill queetioft io the neutral state, must be 1'4, Now 
iToond it by experiment to be 1*35. * 

l.htw? giwex here as they stand in the original; but, a$ 

991110 .^istake, the amount being only 90, 1 end«a> 
vour^ the,i^fuur Uy. , From what follows, combined with 

the propothbii of ithd a^iil^^^^oro assigned tothccryirallued acid by the 
author, Uk^{^r$,’mat 't'iib'^lh thd bcgiohldg of the paragraph should 
have 'and. tbb pirupotilons, l7'4i0 ammonia to 73*34 oifalic 

abM^'' Of tO^MUnooki to 3€l'h3 acid. C. 

Wt 
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We may thcrefoit: consider thu position As true; and lu 
this case the superoxalate of ammonia would he composed 
of ■ ..p 

lis eompoiient' 73*4 oxalic airrid. 


flhtU. 


o^. 


nUtte of 
KUan, 


14 ammonia, 
12*6 water* 


100 . 


Whence it follows, that 100 of ammonia are combined 
... * « 
with 5'i3 of oxalic acid in this salt. ^ 

1 could never succeed in the attempt to form quadrox> 
alate of amtij[onia. , v. 

Oxaiate of 5/roHftaR. 

This salt is to^arly insoluble in^waf^, 

10 gr. of erystailized oxalic ycitj were dissolved in water, 
and ueutialized Uv stroutian. oxalate of strontian. be- 
ing evaporati'il to dryness, aftd exposed toa strong heat in a 
platina crucible, left ll'S gr. of carbonate of strnntian*; 
whii'h, having been decom(JOsed by nitric aetdt yieVd^td 8*687 
of strontian. 

From this analysis^wc have for the compositiem of oxdate 
of strontian 


r''Tipon''nt 


45'.'i4 oxalic acid, 
54'40 $trontian. . 


JOO. 


Whevree it follows, that 100 of strontian unite with 83’6f 
of faid* 

!>' Thomr'^n Thomson has certainly been deceived in his caTcula- 

>:n lis tion respecting the oxalate of strontian. It vysuld follow, 
ijjg numbers he gives, that-bArytes has a. 
greater capat'ily for laturAtion than strontian, which it con- 

^ * As 1 hare b*stn under the necessity of Treating this cxpf(:iriiae& 

froofpr- sew.'ml tunes, 1 tooir great care to asceUain ^.carbM^ 

tronatc of of strontiAU. The mean of all my eapeTlmeats^^kte 
s«fvau»n* - 

Strontian ... 

Carbonic aeid* 36’4 

100. 

tradictory 
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traibc'tory to all the analyses of salts with base of strontian 
and barytes hit]Lerto known, * 

On the other band^ after having ascertained, by an expen- Suj>),i.sea he 
menl similar to that I have Just mentioned, the proportions aT 

of oxalate of stronnan, he repeated it a second time by ftrst stp»nuifi 
neutralizing a given weight of oxalic acid with ammonia, 
and afterwiird precipitating hy muriate of strontian: hnt lu 
this way he found, that the struntiau combined with twice ng 
much acid as he found at tirst; whence he inferred, that the 
saltobjiained Intliis process was a superoxalate of strontian, 
in which the struutian.^a:* combined with twice as much acid 
as in the neutral oxalate. 

The little solubility of the oxalate of strontain perhaps hut this «!om 
misled l>r, Thomson; but it seems to me demoiibtrated, ‘ 
that, in precipiliitiug neutral muriate of btrontian by the 
neutral oxalate of amtnonii, a salt with excess of acid can* 
not be formed, for the rpsiduum remains neutral. In the 
next place, I do not thtuk, that,an acid oxalate of strontian 
exists; for 1 have not been able to form it, hi employing the 
same means as for the otlier oxalates ; and, besideb, the neu¬ 
tral oxalate of strontian is very httio soluble in an excess of 
its acid. ' Lastly, since the proportions he gives for the neu¬ 
tral oxalate are not accurate, his snup/e ratio between the 
neutral and acid oxalate is done away. 

Oxaittie har^is, 

Tlus salt is more soluble in water than oxalate of stron- OxiUaU of k% 
tian. 

lU gr. of (he same crystallized oxalic acid were nentra!* 

tzed by barytes* The oxalate, urged iu the fire, yielded 

I5*a gr. of Ci«fboiiate of barytes; which, when decomposed 

by sulphuric add, left 11*954 gr. of barytes*. 

•» 

4 ^ I have found by my experiments, that carbonate of barytes is cont^ 
posdl of 


Bai3rt«t 


Compaaent 



jparis of &x- 



bonate otba 


100. 

rytw 


> „ 

These arc the stme pioportuBU, ay KUprotU a*>'sas it 


From 
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From this analysis the elemeynts of oxalate of barytes 
must be 

Itseompo. bary^s, 

neni psrub 37'83 Oxaiic aci(|t 

100 . 

« 

WfaeDce it follows, that 100 of barytes coBibioe with 
60'04 of oxalic acid. 


Suptraxalate 
ot barytes. 


Decomposable 
by water. 


Svperoxalate of haryta, 

f 

When crystals of oxalic and are boiled in a solution of 
muriate of bar^rtes, *and the liquor is afterward allowed to 
cool, cry&tals are deposited, which are siiperoxalate of ba¬ 
rytes. The formation of tbia sal^ was first noticed by 

Darracq*. ' 

'Ihia combination has so little stability* that boiling the 
salt in water is sufficient, to,deprive it of all its excess of 
acidf. 

To analyse it, 1 urged in the fire 10 gr.; and thus found, 
that they contained 4*504 of barytes. 

I also boiled 10 gr. of the same salt in distilled water, 
which dissolved out'all its [excess of] acid; and 1*103 of 
real amraonU were necessary, to neutralize the liqu^. TIk 
acid contained in this salt therefore was 


Its component 
parts. 


2*74 saturated by the barytes iu the salt, 
3*40 saturated by ammonia, 

5*50 

« 

Superoxafute of barytes, tlierefore, is composed of 

55 oxalic acid 

o 

45 barytes. 

‘ 100 . 


' And lOO of barytes combine with 13J of oxalic aad. 

Tw*'re,'ifl!ru..h Thus we see too, that barytes is combined with twice aq 

snperoxalate, as m the .neutral oxalate. 

1 

* Aon. de Chun., toI. XL, 
f Thomsoa’s System of CWmiitry vol, IV 


Oea/ate 
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Oxalate of 

This saU is completely similar tdi oimlate of Utnc in nmny Owitat^of 
respects. 1 analysed it in Wniier, became the *”^**^*‘ 

little solubility of magnesia did not admit of neutraliaing a 
gjven weight of the acid by this alkali. " 

10 Igr. olf this salt, dried on a water<!>bath till its weight was 
no longer diminished by the heat, were exposed to a 
strong heat in a platina crucible, and yielded 2*86 gr. of 
magisesia, containing'0*125 of a gr. of carbonic acid. 

We have therefoife for the proportions of oxalate, of 
mogtiesia 

27*35 magnesia. It* componaa# 

72*65 oxalic acid. ’ 


This grvc«^^5*6 of oxalic acid t6 IQO of magnesia. 

The oxalate of magnesia i^, extremely Httle soluble in 
water, and in an excesf of its acid. Yet, when a solution of 
adtphate of‘magnesia is mix^ed with one of oxalate of ammo¬ 
nia, no precipitate is produced. Or. Thomson, in relating 
this fact, seems to oppose it to the principle, that the sepa- 
ImtiDD of salts is deterinined by the force of cohesion : but 1 
have observed^ that letting the mixture stand some time is 
sufficient, to precipitate the oxalate of magnesia completely, 
without our being capable of redissolving it. « 

Such are the proportions that result from my anaU^es of 
the oxalates. Some of them differ from those, which Dr, 
Thomson has given*; so that it was not till I had repeated 
them with all the care, of which 1 was capable, that 1 pla*ced 
confidence in my results. What appears to me to confirm 
them is, tha^they agree much better.with the capacities of 
the alkalis for .saturating acids already s^daiitted.- 
For the sake of a more ready comparison, I shall here 
’^iye a, tabular view of my analyses. an4 those of pT. 
Thomson; and I shall add, in the last column, the propor- 

« J brtwsaa Dr.^ThotosonVanabM^ 

and mine atote froixx that gtatleinan^ certai^dr a very expert cheiaist, 
having QjicnU^ With toe sj^l <iuai1tii1^. ^ ' •> 

. t.' I- *. tion# 


Svilpfiatc 
of magn4**ia 
fiot imme- 
dtately pr*- ' 
cipitated- by 
oxalate of am* 
monia, but 
slowly 
decompustdi 


Comparison of 
the lesuUs. 


Dr. Thomson 
used too small 
qp&niities. 
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Tabulated 


All the o)ta* 
lates do not 
combine with 
more acid. 


The acid has 
great f>rct of 
cohesion. 


which ac» 
eonnts for 
this. 


and for the 
foiniatiori of 
quadroxalate 
of potaih. 


tions calculated from tJie capacity of thpe atkhtU IW w^natk; 
acid^, supposing, that th<is« pf oxatata af Itme »re^a<^^rate. 


lihuses neutl^ 


Biuteirfnained 

Baseobuhv^ 

salts. . 

Acid. 

in mv expe* 

in Dr. Thwm- 




sdn’H 

Oxalatfe of lime ' 

, luy 


60 

-of potash 

too 

102 7 

122*86 

— of soda 

JOO 

6d’7 

57*14 

of amm. 

! itto 


84*12 


100 

119-5 

151*51 

of bary t . 

100 

164-3 

,14-2*86 


100 

37 6 

35*71 


Base calcula^ 
ted from she 
PDipkiixj for 
s^utution* 




tl3NI 

]$4B 

t 


All the oxfilatas have not the property of combining with 
an excebs of acid, as my experiments show. It is the force’ftf 
cohesion of the acid, combined witji that of the nlkaH', 
which deterinines the existence of'cbe auperexalates. 

In fact, the great nnmber of ^soluble salts, which the 
oxalic acid forms with the b^ses, tends to prove, that this 
acid possesses great force of coliesion. To tbU quality is 
owing its property of forming with the soluble alkalis salts 
with excess of acid less soluble then the aeutrAl salts j;. 
Accordingly the sohihle oxulates alone can take *up an 
excess of acid. It is true the oxalate of barytes, which is but 
sparingly soluble, is capable of forming a supefoxalate; but 
the excess of acid is so feebly retailed «u this compound, 
that the action of water is sufficient to separate it. 

W« may farther consider it as a natural consequence of 
what 1 have just observed, that potash, which forms the 
moBt tiolohle superox^ilate, is capable of forming a q»jia» 
dro:£al«te, while cn the; contrary the little solubility of the 
Huperoxalates of soda Uud ammonia, added to the great 

cc ^ 

* I have taken the Crtlons of ihn muriates awertaJh<s<l, hy Mr, 
Rose, whoso oceutacy H well kijovrn. 1 onut howoter'tho 
ammonia, because he anaksod the salt obtained b; ^blintaBdh, in 
wkich state U contains a sUghl excess of acid, aiful, Uir doubl a litthi** 
water. ' 

t The agreement between the proiiorlldns in thh.c^lapin and those 
deduct'd (mm my experiment'! k so striking, that I feel it necesiery to 
t^lare, ihct niy experiments were finished b^ore the cudeulittions were 
made, , e 

Stxtiquc ch.iaique, tom. I, p. 351. * 

cepucity 
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capacity for saturation of thenfc baseS;* prevents them from 
lor m 111^ 4 ) iHidr 0 |alateg. 

The coocJtisions^ that may be drawn front the ohKenra« 
tions i baitc here suUmiUed to ,thei judgnaeut of the chewv 
are: ^ 

lst» That the soluble oxalates alone ore ca{i«ible of taUng OeUMa) ror.> 
lu^an excei|s of acid« apt! forming salts less soluble than the 
neutral salts: 

*2d. That the property ef foimmg superoxalates depends 
on the force of cohesion of the acid, combined with that of 
the alj^h*. 

3d, That potash i sthe only alkali capable of forming a 
qiiadroxolate. 

4tht That, in all the auperoxalates, th'saliftiU is con¬ 
stantly combined with twice as much acid as in the corre>* 
spondmg neutral oxalate^ 


va.‘ 

oa Jlcel9te of Ahmtne i hy Mt» Gay- 
LussAcf* 

J Long ago remarked, that^^ when a solution of acetate of h***! prci^*- 
atuniinc is healed, it soon grows tarind, and lets fall a large Suramc ^ 
quantity of alumine, In this there is nothing strange, and wh ch i-* 

It 1 ^ easily expluincd : but, if the acetate te allowed to cool, 
we shall see the pieripitate giadually dissolve, and the 
liquid resume its transparency. If the saline solution be 
heated a seedhd time, it will become turbid anew, and agAiw 
transparent on cooling. I have repeated these operations 
iwenty tmnhi following, and the /esults have been con¬ 
stantly the same. * • 

Acetate of alumine made wUb cold salurated solu^ons of y^peumf-nr*, 
‘byxi and acetate of lead, and consequently but little con* to th>. 
erntrated, became tut^iid at 50^ cent. £122* Falir.}. It 

• % fafeetif cohesi^^ 1 mean the tendencf to form inutlablft com¬ 
pounds. 

t Aim.dr<5him. vol. p. m. 

VoL, XXYl.Wair« i«12< * * P being 
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^CETATE OF ALEMINE PRECIPITaTEB UY HEAT. 

» • . ‘ ' . . f 

‘ f ^ . ' ' , . > > \ 

beif»f4: then filtered^ und exposed to a somewhat lii^hcp 
ternperutore, a precipitate was’^ formctl ugaip. On cooling 
did not resume its transparency tmmediately below the 
'^ppipl at wliich it lost U; it ^^as only at a ipuch lower 
teiB|>erature, that the atumihe'wiw wholly dissolved. This 
is owing to the* coherence the eafth has acfftrired ; and, it is 
obsctrablc, that, the longer the heat has been continued, 
or the hightn- it has been raised, the more difiicultl^ the 
slumijje rt*dit,solves. 

Another acetate of ainmine, much more concentrated 
than the prccwling, and which was very aci<l, because » con« 
siderabie sedimeut had formed in it, Iv.'came likewise turbid 
by heat, but a little slower ; and this equally resumed its 


N<vr!y h:i*f a-: 
niurri tUrowa 
by heiit 
as hv jin- 


Tbw ofuTlfiort. 
aticv' In caituu 
pntnets. 


I'f 

li. 


t raiTSpareiicjf* on ..ccoruig. 

To determine the <]nantity of alunliiio precip'tated from 
tlie acetate by heat, and which yjjrice, aci'OTding to, thc^ 
temperature, I took two cqtiuft portions of acetate of 
alujnioe obtained l»y the »njxfiirq.of "two solutions of alum 
and acetate of lead niade^^’wlthont heat. One of these 
portions was heated to ehuUitkmv and immediutely filtered : 
the other was precipitated by mnihonm. llotli precipitates 
having been washed and dried, the weight of the first 
’ Wiis fouinl equal to nearU' Iialf uf the secot^d. ■ ' 

. These observations may he of great importance to calico- 
printers ; for, U» obtain mordants highly concentrated, 
they employ hot solutions of alum and acetate of lead. 
Much atumine tljereforc must be pietipitated; and, if 
the ihkture be filtered immediately,' tin re will be a consi- 
derable loR^, To avoid this, it should 'ne suftcred to cool 
completely, before it is filtered, or decanted ofl*; and 
fret^uently stirred, that the alumine may redissolve. With¬ 
out these pre<antions the acetate of alnrniue would be very 
acid; and this no doubt is the reason^ why ft is usual to 
add chalk to it., It^is easy h(!w(*#fcr, to prevent ilie dt*cAtn- 
{>j"itiotv of the acetate of ahnuttit* by heat. The addition 
trf alum, winch/ as is w-ell krown-, has the property of dis*' 
srdviog aUimihe, will for this reas^i prevent the acetate 
from iKHcomiiig turbid. A great esee«s,4»f acid would au- 
the s^ime fUirposeiis alum* ''' i ^ ' ' 

Ftm» the preceding ol^sew'aiions tb0 tfiiiy’cMily eoii- 
: ' ‘ ‘ =-V ' ccive 
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ceive the reasons of. the copious precipi'tatioD, that aome- 
takes place in soiutioh of acetate of alutniocl. ^'JIThe 
pi-ecipitate retains aome „aci<i .as Veil; as that obtaj^^.by 
the heat of ebullition; for water 4isso.tves a part or. it, .ah4 
sulphuric acid expets acetic aCid from it- however,; jti t|kiy ; : 

Jje ccanpletely removed by repeated washings with hot 
water., ; , 

The precipitation of alumine by heat, and its solution at ’Hir* pr^cipita* 
a tower temperature, are facts interesting to the gentTul „ 
tltecyy of chemistry, and have very few analogous to tiijzationof the 
them* If this pret^pitation were owing to the volatiliva-*'■*'** 

' tion pt acetic acid, the alumine could not redissolve bv 
cooling: besides, we observe the same ph*?!**^**^*-^*^ '^Ith a 
very acid acetate, and also in vessels hennetlealty closed. 

Since then it is not owing to the volalilization of the acid, Attempt's to 
it is clear, that It must be occasioned by the heat; 
which, 'ceparating the p 4 ^rticle 8 of alumine and acid to a 
greater distance, carries theta beyond the sphere of their 
action on each other, and occasions their, separation : but, 
if the beat be diminisbed, these Same particles enter again 
within their sphere of activity, and combine. This decom¬ 
position appears to me analogous to that of a neutral solution Supposed ana,- 
of carbonate of potash, or of soda, bj^heai; with this differ- 
, ence only, that the cartwaic acid, being separated from of the neutral 
its base, immediately flies ofl* on account of its eJusticity, 
and its little solubility in water ; while the noetic acid re^ 
mains still in presence of the alumine, because it is not 
Volatilized by the temperature that occasions, its se¬ 
paration. , V : 

It appetirs to mealso, that thh decompoaitian has'con-and tn»* cousin 
siderable analogy with the coagulation of albumen by heat: 
for, accoi^ing to live expfanatiotf,,which Mr. Tlienard has 
given of this phenorheitou, it is owing to the tendency 
water has to icraporate. Thus it happens in like manner, 
that the particles of water and albumen are carried bvAhe 
heat out of their sphefe of activity, and separate. Ko doubt 
they, would ;combtDe again, on cooling, in the same maimer 
as the elements of acetate of alumine; but water is too 
feeble B‘‘solv^dnt, and the cijhereoce the albumen has ^c- 
goired toogreatj- fi>r the uolution to take place. 
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3 UnfitJi MmO 7 \ i ilm «■ Clwu'i>, tlmrlmg; Q Wind, » ni 

N W \(lii|i]u»'niiht lU(n<Ui> rndtalm etjn<>tt l riUQ i uii r 

thi fi4Nl RMriniH, io oaitAit, Mtitu i»d Ita^ec oii a li 

At ‘sunvct th(^ ilini ]s(< lonif^l in ttit J a nmhn m tlx \\ iivindy Otjjlit 1 1 A 

at 4«niw>thMKnth litii<>f 4Utudt 1 a Mhidt^S W i m H CKdi,uii U n bt 
It to h iH Oitpjuit;, mot I<t Tuu cumtltp m ttl xb oap i i mg; it 

viiimt, a b< lutitnI H<1 twilight pith ^tr itu\ io i m II< ii fu t and 

J J. A 1 la 1 .1 II a .t • h « 


*• v««a w *«■* pa ■ aii4« ^ pj «iaiP vi^aA «!«« 14* A*** T * 4 

atmonphiir twibtrbt uAlkj {nnd bifttinouh, with i blnvli nf nd Min lima i> 
tin 4ia»»s^^ 1bi •uu tinugid sudihnlvlttnit lbi'<i0if Ki of tda>cli /<nmit,ii t 
htif Uhitig fiORi 1 to W ,rij> trnU in I < / a«/ t b* in ttb tht ('Viiiir i'qiiiU < i < n ist 
i VafioH m<Ktifn itions ol 1 1 »ud < oihn^r m f/ m itratf i lis Mi rmny twilicht rt d 
it) OuUn bfrhti\ iltiMibd Dim ibt at«n dinpsp ni 90 AtsnnMt, uXra 
With 1 tf li ut supt lor «i III tsim tiu wi«<t<iu si } it<.bl> roh uifd, the niUdiou 
hum which q III cnMidii *’ wulovi to ttu 4/infwv itsrlt mud ibuic, N tV lo 
Cloudy Thr mutlui b i*> biotic dm 6in<t tin istbiust 

tkt0h M I I hi* luoiitlli ' tin wind lust, bin ginq luuch cloud, ith i f w 

g|drtipit of rahi tb^tn^bt via'< itmiii Jiuithfiiriputali >» was nur tMd mai Mvtuld 
lUncit IhefiMtnntiuo uf so gitAi a tua s of <iuud, ttu. sn|i<i)Oi atmufihe)* nut bung 
»n a ntnteto tak( up the water i fl i n (umutinitd s< un attn eight a m, atiuut 
this time too the thuimUHtit, which Imd heiiiiiMuq, iHgan lofill, tin baiumiln, 
which had btin dcscindtHit, an dm , and thi vi nd, wtin h had bicn S ,\\ , togu lu tbe 
JS d 1\iinl, i m tiishatS \\ the ak) oicicast,chnfly mthriDufra/ut stormy 
night a ahowti ubimt oai i pt, nfUi whuh thi wind abutd A f Uai, windy, a m 
A jiious ctovids p m h >uow < uiv thismuiniag wind N eirraing twilight mange 
( dnmd, but with iapitti buiiirontulstrcakaIlf cloud abuicit, which weic also dis* 
c( niibit at tlK Imumgsuniite, withiiDuUratiut beneath wmdy. 


UrSULTS. 


BiCjmetei highest ohm'll) Uton jO 41 inthts Inwi t 9 2t inches , 

^ Mean of tin pcuoi^ 99 B(i8 inches ^ 

1 hcrmomi tt r higln st ohaeivation *» , low* st 3 i \ 

Mtattuf the period *■> 05® 

1 iiporatiDu 40 mchts itainonthi iujfaceof the XArth, 1[ 41 iiuhr* nt t fi t 

tUvationoo? lothtM 

>Vind chitflyS W andN M Thefoiepait inf the piiiodwct, tlu iiuitdh fm and 
tending lo flout, the coudusirm windy and changcabk Ihcii btslwtit a tuu^ 
^t..ndinoy to the led lefiaction durnij; twibfht > 

I. noMAUl), 
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Ohstreaiiom on wme 0 / ile Sirota in tho Nrighhourhood qf 
I4il/i4<»h ontl on the'Fosiil Remains'^eontained in than : bif 
<7ames Parkinson, E$q^t Member of the Geological 
Society** * 

'TThe stutjy of fosvi] orgunized remains has hitborto been 
X iriufc diiicted too (xclu&iitiv to the coMideration of tbe sjpeci- 
nitMis th( msUve<,; and hence«has l>een|^out>tdored lather us 
an appt ndix to botany and zoology* than os (what it itally )<^} 
a very miportont^bianf h of geological inquity* 

rrom a romptin*^on of fo‘'Hd lemams with those living or 
extant bittowhi<hthey bear^thj^cto^est analrgy* gredt 
re&einblanccik and dideieut cs are at the wurne time 

jierceivable. In ^onit instances gebi ric chafacteis 
ttnally diffir, but in most ^ 4 ht y ry closely correspond, 
while the bpLnftc I haracteis aic very rarely fooud to agree, 
c\« ( pt wlier the fossil appears have existed at, compaia* 
tiveh, <1 Ute pciioJ. Of mao, who constitute*^ a genus by 
luin‘-tir, not a vpigle deemed icuiain has been fouitfl in a 
ft*, il stall• * 

C * iiiit»! ana- <, hemital ana!} •-is has bf eu calltd «o to the aid of the natu- 
rah,t, iij ordei to attount lor tin. pt!iV.f.tbUU of piestrva- 
j*,i4«i aii>n tiou observable in itmaitis oiganiztd with the most txquisiU 
deltcm‘3, and which time is eveiy leasoti for supposing to 
have 1 m cii rt iid»*\ dtcouiposable in thtir recent ‘■tate* From 
this luve tigatioa w< lean) the mauiiei, lu which t)iesc ine- 
uioAals of tin old wOlid, so luieresting and so fiatl, have 
been piiscrved. Some huic been inipiegimted with ciika- 
reou 4 ipattei, otheis wi|ff ,||iC(.ous, and othets ^ith iiop or 
coppti p5iitts. ^ 

But th•^efucls, however impoitant nud lotctestiiig, can- 
n-fiUt, wbvn coosideitd by tbemselvtui, add umdi tu oitr’ 
kuowleilge rcsp^Ktmg the foimation and structuie ot the 
Faith, To deru'e any lufofmution of cpiisequeucc from 
them, 014 these eitbjects it is necessary, that thetr exami- 

* Trm ,%>( d*B Coolflgical Sjcieiy, v«ij. I, p. .^4, 


iiVti stui'r 
^ (U* t 

nr ted viKi 
'h»r ol^ln, 

iti II 


pation 



tK t»J« KftfttlllltttmilOOll OP lO'NDO?^. 

* 

ultioti eonn<<ttd with liiat of the ^I'veiul stiata* 

lu wliuh tljry eu iuiinii*. 

Aiieadv i> ne ihc^'ie e\am»»at»rtn^, lhu’» carried ooi 
titt the tollowin^ highly iostiuctue lact«. Tint eilitctty 
hitnilHr fossils are tiintxl ift <h‘t iiit parts of the same 
rpt only wl» le i; twuLi cs this i-hin<i| bnt w!i« re it 
acr.iui on the opposite coast that, ui stnta ot cou%l0erahle 
cuixtparative depth, tusctiis aie iouiid, winch are uot <1im 
vned III any ot the mi|« rini utuhcnl lieds; that some fos*»ils, 
whichlaiontuhiithelowet,aiero(]iirl in dituinishingnuinhc it 
thiongU several of the supeliiicumheAt, and arc tntiuly 
wanting in the uppermost s»tta a the! some fossds, 
riaa^ Itt considerable iininbeis in one situtupi liecomc^ very 
laiCiuilie ad] icent poition ol tlie iic \t supenne uinhent 
tttratum, and uiteraaid at< lost that toHuls of one pnttcu- 
Inr genus which exist t^lhiinlautl^ in the lower strata, and 
occur tu si'veral ol the Mipciiiicnmheut ones, ato not iomid 
111 the thice higUetd: i,flratu; wlKle cnif bpcciesiDt that gctitis, 
but which not beenicund in a loisil state, exi&ts in our 
present setii$i. uud lastly, that most ot the reifiams, winch 
are abnnduut ift the Mipenor strata, aie not at all lound m 
the lower. Tbct»e geiicial ia^^te h*ad us to hope, that 

t 

* Ths motle of cunductmg our inquiries was lon| suk pk (ommcjid d 
>j\ Ntr W, SiuHh, wliofirbt noftt«*<l, ihat urtatn a'-ejf ultar ia 

a id att onlif /bund tadtftd in particular strata , aiiiI who first R«cc Uinrd 
tl i coua I'M ) m ike order of ^upaptst itm, and the loaitnmttj < f tkt strata 
<{/this Inland It will a^iprar fioiu llu tullowing quol&tioa, tint thi r 
(>b t rvitjun'> hne lately atyr* i ccuru 1 to Mts^rs ( usirr and IVongiiiir'r 
while eNathiiilug imu tin lutarauftlu ‘•tutiuf th^ m i/hbourhwd ol 
Pari« Cctyc i-onst nee dan i’ordtu d sopcti>o liif tpiwhcslr 
pint mmccs, Ll sur line itinduc de itiynamavv tu iiinius,**si, 

** seion liov , wt des fans ks plus r«ria>'qu&blts que iioui H\ou't lOhstait 
^ dans la suite d** u*'U cheichcs U doi# ea riiuitor pour k> arOi(.t 
** p lUr la gi ologie dcs coiisbipteitces d'autant plus mtcft iisamc», klkb 
** soMt plui sdms. * 

** La woven qua nous avon% tmployt' pout rrconnoiira ru iiiiheu d* m 
gmttd nombre do ht^ calcairc s, im In <it )i obtrrvs dans un raiitbn 
** tnW'floigne, t»tprs de U uatiiredes fussilM rental tn^s d ms cliaqup 
** (OU(h«, CCS filsslles MtiU voujuurs gun^ralviorni: Ics rntnusiany ley 
** oouclicseorroapbUdaaldl, at pitsctucnt de» ditfarcuecs d a picas sssa/ 

** notables d*un aysti^nie dcs rouchay li un autre bysu me i un i^iii 
do reeomioiSsatieeciuiyiivqu'a pny'hur ne nous'ajiay troinji. ” a An , 
tuieadu Museum d'histoira nitutalle, tuaieXI, p. 07. 
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{;«^logy TO»y i}i^ve'^on 6 td«^b{(rasiv|t^iM;^ froi^ ail 
^tWn^of fossils* injcaaiaexion with of the etratai 

, «tr!fita. itir the>wi^»ity .of thi'Daetrofi^lis, 
.contused .fossilsi. aiuli,'although. Wfi 0 .,iRiitaoii 
it wil|,*i| if hpRoOf iu4uc«r others, who. po«»|w »u** 
periot^ whiliti^ 'fjMi dp|>ottnnitie3«./not onlytO TeeiainiWf ' 
wore ooTTtfqtly th^toe .itrstta, but ^ ussten# their researche&'to 
the sub|fcent strata, ^ ' , *■ ' ,v' ' 

The Whole of Mus isTaijkl tdisplay^^dvideirt itiai|h? 
stratification haying, since its <;ompletioti^.8£ii0^re<i cionsidfir-i 
able €li3tat|)3uce;.fW>m' soi^f proAigioos and tnysl^Oua 
power* By this, power, all the kt^wtv strata, to the igreatesf?. 
depths that hav.e been expiored, have been*^ tiiore iV 
broken uud displaced; • a hd. i n t^rts have JaeOn seltlWv 

that sotne of the lowest of tbesOimte been rip^sWd to, ifhe spy-, 
facej while portions of othi^Si^to^a Vgry .009»id#jWd*t^^ 
and extent. Have bech entii^Ty ’OHrH«d^ayi^j^,.^5''FmU| th^ 
circurQstauOGs> great difikuities.;and |:ohfo»pn vfrUqtiWbtly 
arise in examining^the superior, stiata|, howeyer, 

injiuediately snriponding the ntetropoUf, an well us-that on 
which it stands,'boyif'g Mudertd hsjfai disturhanfe, are those 
in vvlikh an iaviwtigation of tliese strata may be carried op 
with the smallest chance of mistake. .' .. 

. Real athtvialvfossils, ivftshed oht of lifted or original su¬ 
perior strata by strong currents, »tid which in*otber parts 
are very abuodant, are rarely seeu hrthc eounties adjacent 
to the litflyopolis. This remurk'is rendered necessary, since 
thoso widely extended beds of sand and gravcl^itb sandy 
ejay, soprMiuieef iotermixed .and sometwues interposed, and 
which have been generally hitherto couMdered^is pUnvial., 
beds, ajre'here assy,n»#r to be.the last or tjetiyest^rata of 

tliii island^ skwly cteposited by a preexkte^t ocean; with 
;' - ' -■» . ' '' '* . ' • 

V, See saVcral ^ays ortkbis spWjeef in the PUUojiophicjl oy.f 

Mr^ Farer, and live Rviiiit oa litrhyTrhirf, vwl ,i, n. 405^, . , ,; 

Abo d!'l.ettef >n pia al^Miot^,' whleh ' 

iur« cif rock*,'<4 the ttw^c«; of'.the basa1djEi.iSi^^r}r,||i|«ffe]^^ 
b^fvry ^nd hy WfillHm'Rkhafdsats, .D'lb. ]IPfafcM"]^Whs^\MGfit ot 

Joutiwh’ voi. Xm, n.nfrb S45vf ' -,' ' 



‘ • If • ' ^ 1' f' , " - -^' 'i ^ '' * 1 ' > 

the stra^, therefore, of thi« fdti^fMiohttheiBe 'i^ cbht* 
nietrce, , 


4 t 




iBao4' 
aa^'gi«v4sL. ". 


nn-* 


' u ^ 

BeUs, of Ba^d land, ; 

. -< ■■ ‘ ' -'J, Vr'/'V''"*^-. 

TJie" Booda-of thw'tomjjil5''^i 

riire»th^^^hdiiferei»f'8had^ of 
ori»|^feidi: the «ol<kW proi?<^4»yg jMirfli feoo» i ^ 
oii6\etiMr»oti th,e'''5ofio^'of thfe., jj»rtic|je»of.€aodj|_.at^;i>ttrd^ 
ifoiftvithe inter«»^!^tOre oxidiofirhiu '"^lyrtieios hf 

those which «fe dlspoiikid- in,.i3iRthK*t drheds, 

when exttWhndh by the i^rioroseotje^ fatnid iframpa^ 
rent, 'iwwl of them angnto^^jiut sorrie h little w»Ad»‘d; with 

oo^ appear^ce 0f fiacturPt 
ni^t^emhhn", til eiery tespect, A nhlfo^th Oiylhdlint: de- 
p 0 (i 6 ^t%*ifi;. Those sands oli , the •contrary, w^jlch, h^etided with 
hlroki^^B^ pnUroketrpehhJes, lorm gratae!* irppear, when 
tWs eit 6 ^i«^|to he mqjJtly »p«C|P|^ 71 « he vmunisly cofoiir-, 
ed, nttd ^ with cou^l^idal depresstum had eaiW 

nenoesf the ^ 

■ !Tl[»e pehble* oi^Wf ^rrn>'“*toh ^ftpoar to he of. foqr kind:*,, iiil* 

^Ut* Varktus pttx;e» of ^bite , 

parent (fuarlz, an^ olhei; j iu 

general, smooth 8«rhit!e« iiiA Vouodi8h ^»wav evidently from" • 
attrition, auij'exhtbit^oityc^i^hf orgahixalSonn ekoept when, Im ot^gsimte te¬ 
as is very rarely the, 00 sey vhe^stdista^w b1; jthe pebble U Jas» *^*i* ^^ *****^ 
periscd wemd. ^bite"qo«ff1:;pebble^^^ like qutirtz crys^* , *; *: f<k> 

taK, on being robbed together, erhit a atrpog white lambent 
light, with H retl liery, strealf on the line Of: coHiaioij, iwid an 
odour \vhich ino''h resi^mblfes timt of ihetdiKtrioaa'y*' 

•ad. Ovah- or rooddislt, an# father #at stiltceoosy |k?bhfe8, «d kiud. 
generally sun ound«{d by ii fervst of i’oat differing in colour 
and degree:.of tr^}<pare«<*y> froih'^he'.ihtmal aobatauce;' 
which also yaynes in difii're'ntiipecithehsi in these aa 

well as jivlbe dtaposHtouiof thd partsldf W,hieh tbe spMance : 
is cois|^ed« Iu sotuejhis is spottedi. or clouded, in 
blauf^'^ittsihs;'others by concentric striae,-, 

a§ if t^e fesuU pf f,T»e‘guechs^tv^ ^jpipiicatii^ ^oydisliiwt lamU * 

,W£e; ^^i#‘";prevhilte^i-ii^nurs lii^ ra[y^ ^Sf,’tb|M"pcd3Mj')’^ being 

td’-’inarine «M-doe w*- 

“■ ^H^.'bbien'i^bie,: „<^kosc«' 04 ^* ,wi .some, tjic casts^ of 

anomi^p;. 
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STRATA rs ruL arioHisavnnooo of iondov, 

anoim^p, Aud ihfr ii»|jrt'->«ions of tbt sjuiv’** and plates of 
and io nilitis, which t'lneiatly posses a dts^iie ot 
'tftiijiiipaw^ijcy, the rtinmns of ^it^onh. TIh^ inipieasions, 
flequentj) pu the Miifac e ol tlie pebble, a^idom* if 
ever, aj^peai to be in tti^ least rohbi d down; thuii sientitn^ 
to ptovii decidedly, that the'ne pebbles have not fiten roupd- 
<cl bj'Wdlin^; bill th*»t they owe their figiiiento the iircum- 
staiiiesbnder wlnph they were originaU) bnmed'it)» up- 
prLlieud&d, therefore, timt these ])ebbies have each bicn 
produced b\ adistunt cheniual foimattoti* which, it may 
b(< safth com ludtd from tlie ri muini of ih'iniic auinints so 
fieqocnti) lotind i» thqwi, took place at the liotfom of the 
sei, wink the^e ammals wircyrt li\iiis>., 

'ihe b mution of these foa^ils at the bottom of a former 
sea, Hid nerhaps on the identii^) spotsi in u Inch they are 
now {if <|iieritl) found, la nioie plainly evuiced by pebbles 
a^.etni^ n»>nnie jipculiay chaiavl^^ig bpin^ fonnd tog;etht r»n 
}).n ticu at Spots. Thus thostsin the count) of Kssejt, ten rotks 
ninth ward ot Loudon, coiifain a nnteh gicater proportion of 
ai^il and iron, than iho»emet with in tnauy other placed; 
ointi their colours are daiker, and the dcliuLalioub, wlutli 
t irir stclions dnj taj, aie Very strong and decidecit, some- 
Kiius sIosiIn agitt^ng with those seen lu tlu bg^ptian 
ptbid *. rasttingou into lltitloidshiie, pebbles ol a vtr) 
d.ibicMtchuracter aie found; theii crast is nearly black, 
am) thiir set tion d|spla)a/lil,cate tints of blue, red, and 
mUoh, disposed on a defid'whit^ ground in slc) beautiful 
till ins. Ill another part of the same count), occurs the peb** 
ble of the pudding-stone, which also pieseuts peculiar 
clisiactM*- fit lolour, 8ic. ^ 

')d. L iigc inbtrou>t. Or rather ramose^ ii regularly formed 
tliiiis, Miinewnat resetuhling in figure the fii^s which aie 
found in clialk* materially differing however from them, 
not nul) m the colour of their external coat, which is of 
V|inous shapes of brown; but alw» in that of their suib* 

* 'iUf (oaid {Hbhlmi of fippiiig finesttti< of this dCMTitptioa, and 
on (t iht. Clomiibhading down fnMU the limst to the hamlet of 
s y. iitMoui, ipiltothf town of Waltham, white, opaque, and partly 
diet u pchblesare firqiantl^sieiii, lO which the arj^l aad iron 
liiile bii u irmoved, a^ud the *iti X onl) Ithsiwinatned, 

stance. 
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wiii(h is huUlom blai’k, but exhibits shudvt* of 
yellow or b»own, i|i whu'b reel hkewKp is soinetiuie^ {iff'* 
ceptible. The tnirea of orp;amc sttuctore, pnrticwlarly i|»f pt'ggww trtces 
the a/eyoNOem, uccaslpnatl) »>eca in thes»e fttoueft^ > * ' 

them abo to have been foi oicd ut the boitoip of tlie ^ ‘ 

4thi* Pebbles, owing their forul to an iuvegtm«ht 4t1ilrfad. Ma-, 
impregnatiun with bili'X, of various 

known genera, but beuutig a elose aiHmty to the ffh’ffQnm* ot mvrsevd 
These stones display, )ii genmai, not only the external fujruii 
but the internal structure uUo of these MituuiUs. The con* 
gregutiou of many pebbles of this^euus, aufi inUeeil oi tiie 
same species, in parucolar traetis, uainints the oonchttsion, 
that thttsft uniiuul substances wete thub cbaiigetl, while ui-wHle at t!»« 
habitiug tlic bottom of a farmer ocean* which wow forms ^’^*”*^* 
the stratum, the couteilts of wImcIi are lierf sketched, Pclv* 
bles of this description are most fri'^ueutiy found iii the 
gravel pits of Uaekney, Islington* ^c. * 

Among the traces of orguni^niti^u dise*»verab]c in this CabU of 
stratum ore caj»ts of ecAinij wltich are freijueutly found 
atnong the gravel, and whicli have generally been supposed not washed 
to have been washed out of the chalk* But these caijts 
have thekroiigin plaiiily shinipc<l on theiu^ ThtsrsuWtance 
is covered with iron; they are aiuiosa always of a’ rude 
and distorted form ; and 1 apprehend, that they are never 
found with any part of the crust of the nninial consorted 
into spur adherent to them, ns is corutiiouly the case will) 
the casts of echini found iu chalki) 

A suHicient proof, that these several strata of gravel, fossil shells 
«and, &,c. have been depo‘«it<‘d by a former octan, is to be atcomj^myitig 
found in a circnrustunce, which does not appear to «h*‘ve *^^**‘'''*'*^'**^'^ 
been hitherto sulliciciuly adverted to. I'his circumstance 
is the existence of fo«>i*il slulls helo >ging to, and aceompa* 
nying, the superior part of the^e strata tn particular spots: 
their absence tn other {larts being, perhaps, attributable to 
th'> removal of tlie upper beds. 

Thesft fossd shells are still found disposed over a very dwp»>$ed ovrr 
considerable extent. Their nearest situation to the metre- 
polls is at ^'8110(1*^441** a point ojr land about sixteen miles At WaUon 
S* E, o(^ CJdlchester, Here, u cliff ri^es more than fifty feet 
above hi|^ water mark .and the adjacuni marshes, tp ts 
. formed 
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forniedl of itluiut two feet of vejjfctjble mould* twenty ot 
tbirtv fett ol slnlls, inixtdwttH a^uul siud i>rdvil, Hnd froiri 
iim to fifteen ieet of L>liie «U>. The bed of kluIU is hffe 
«X)*ostd tor about three huailied. |>acei» at length, and ubout 
a htlOdred fett m hrc‘ailth. 

]|Hifuedlute]y bet out! the ISuse thn nluire <•tldden1^ tcre^es 
ri|id[f|M^nii«l0 hind of estuary, terunuated tovsards the ett^t by 
the ^urnjecuug cliff of {lurwtrh, u Uielt is capperl m a siuit* 
lat nuinncr nitii beds of these shelU. 1 he height of this 
thff is fiomfoiLy to fifty feet, about twenty **ta;o fee)^ of the 
lower p.trt of which is the uppei j ait of the blue clay stra¬ 
tum, “ aboie wii.oh”, as Mr, Dale observes, ** to within 
•* two feet j>f the surfwe, are daefs sttala of Sand and 
“ nax/U with frap^menth of ihells, and cmnll peb- 

hies, and It is in i>ome of the last ixn ulimuHl strata, that 
the lri"il shells ari^imbeddeHtT T'iitsc fossils lie promise 
i nuns 3 together, bivalve and turbinate, neither do the 
** «irata in wiiu'h they fig obstitc* any older, being some- 
** tiUKS In^hei and suuietiaaes lower m the cbfi ; wiihstratH 
ol tand, gravtl, and iiagiucuts of shells between, IVoi 
do tin shells always In sepai ite Or distiuct in the stnita, 
hut are somctitues found in Uinips or masses, sntuithing 
** fruble, ciuieutc4 tugctfafcr with suud and iiagineuts, of u 
** ferruginous or rutty colour, of which ail tlitse strata ure*.” 

Th» <oakt of Essex is here separated from that of Sufiolk 
by the liver Stour, by which the contuiuity of this stiatum 
IS necessard} luterrnpted. Ijt however occurs again on the 
oppuBite side of the river, and through Suffolk and gieat 
pait of Noifolkthe suiue bed of shells is found on digging; 
thus apptaiiug to eRtgnd over a tract of at lease lorty miles 
111 length. 

Th(sai sin Us are in general found in tlic saCie confused 
uiivture, a-* is described by Mr. f)ale; but thty are also 
soiueliines ‘O disposed, that patches of particular genera 
and specu^ appear to be oocHipying the very kpoli where 
tne^ had lixtd. Tdns seems particularly the c*abe with the 
small pectins, the mactret, and the lejt^turned whelk, 

* Ap|i(Minch) 'iimui IDatc t« tbr History and Aoti<|atties of llsn* 
wlafior, 1732 


From 
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Fiom tl)e < xcelh nt state of pri*s<?rvatioii, in ivhich many in ox<client 
of tUvse shHls have been ioiindi ft has been t!)OUgbt« that 
tlioy c'oulci huiHly be regarded as fossil. Many ackm|t#«' 
lodged fossil sbelU however have undergone much 
t'linnges than tlxoM* of this stratum; the origiuat <m!o\ire4 
rnurkiugs are entirely discharged, and the external trarfaiQiilf^ 
are deeply penetrated a ith a strong fmuginous tl^aid $ fh'h 
inner surfaotifi also uie considerably changed, their iils|^leu- 
dence b«ang superseded, to a considemble depth, by a dead 
whiteness, the consequence of the decomposition of ibis 
part of the shell. 

lake the fobsils of most other strata this ^‘s^^^hlage of 
sliHls manifests a peculiar distinctive characte'^. A few caller frum 
shells only, which may be placed among those which are 
supposed to be lost, or among those which arc the inhabi* 
touts of distant seas, i re t ere diseoverable t the greater 
number appearing not to differ »|>cinfically, us fur as their 
altei-ud state will allow of determining, fiom the recent 
shells of the jfieighbouring sea. 

Among those, of which no recent analogue is known, A sbel! wsem- 
nppears to be the terebratnht figumiin Dale's History and one faio\v^' 
Antiquities of Harwich^ See. lab* XI, fig* p, p, 294, and 
desciibed, Pbil. Trani. JJo. 091, p. 157Mr* Dude di'* 

SOI tbes this shell as Coiieila/(Mtgn foi$ilh j%scm/a, and re« 
maikb, that he has not observed either in Aldrovrandus, 

** Roudeletius, Belouius, <Jes»e*r, Johuson, Ijrister, or 
** Bonanus, any hbell, that resembles this our futsU, unless 
** It is one of thobc figured by l^chdiund, p. 43, No. 6 
*< and 7, the inward part • resembling otir fossil.” The 
shells figured by Lacbmund are Undoubcedly terebratuU, 
but they manifest no particular agreement with this 
fossil* 

This feliell op|>ears to be figured by Lister, /irstor. 

ConcAy/, ruA 01t, jff/p. 45, and is asHumed by Onielin, as 
ammia spandyiodts. The other shells, fig. 4t>, of the same 
plate, teferreicl toby fluiatin as 4»ot»lnpvi/tncec, appear to 
be mutilated specimens of the same slioll. This opinion is 
corroborated, by the tint given by the accurate artists ter the 
whole of the shells contaiued in this plate agreeiag with 
the dark colour of the Eisca fossil; and * by the circuoi- 

stance 
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stance of their beiog^ generally fimnd in tl>e mutilated state, 
ill which they are here figured by f.ister. Bchides, neither 
‘of JfJster*s ^peciinehs at all agrees with the pellucid aheH, 
with a trioiigular foratrietJ, of oiiomirt psittaofa ; but they all 
agrtac with the oval antiqndted shell, with obtuse caoali- 
/^^^ati^Jbeak, of ammla spondtfitides, ^ » 

fii^B(iS|eci.O€uce of this agreement,, it seekus proper to con¬ 
sider fossil shell ns lhrroiiV|^ thi^'species 
l>des, jJui^ as the chunuelled bea^ is not natural to it, but 
is the consequence of injiiry ; and as thispart, io natural 
stale, is pierced with a ''targe round foramen, a correspon¬ 
dent change, should be inide in the descnpttoD, and it mny 
be placed* under the i^Wc appropriate genus of ter^ratula, 
ik9 terehtatt&ia sp^iylodes t with ari ofral antiquated,iliell, 
the besrk piercerl by a large rdmid fht^men., , ; 

This shell ife^ in ^neml, al^o«t an inch and a halHoiig, 
thick, nearly ovaljf roughly ^striat^ transyerself, And 
. has its la^e foradi'eh' Jiefined by d distinct border. 
It appears to differ frofii-eVery kfioviti recent or fossil 
terebratula. ■ 

Another'of the'proliably lost chi lls of this stratum is the 
fbsi^l o//iSter, fighritd Organic itemoins, &c., voK HI, pi. 
XIV, fig. 3; ahd^whieb is there coii|ectnred to be-the same 
oVster, Ai that Which is dosetiW by Lamarck as ostrea 
dfformiSt ' . ' , 

Thero/tffc/'Org^nlcllejnkins, vob 111, pi. T, fig. 13, is 
auotiior sliclf belonging to this stvatuni, of which it is be¬ 
lieved th?if no recent aiialoj^c has hr'ea yet found. *1148 
Qs'ate iiffd rather fusilorm op^jcavs to hare been 

sjmool.lii and at i.is bdl ftlste about four incfjfes in length; 
the colmnena has, fodr foltisj atid the fehell is fbrtaed by about 
, 8)H spiral rnrn^, the Urt; of" which mJikes two ^irds of the 
,-ahelU dlinting kt aboat i|s centre,’ah'tl cpntractin^ ti^rly 
equally upwATtfs'Jind downward^. The^.specimens yet seen 
gird no opportunity of judging df the ftp,' orof tJfc.W^irm- 
tionof'thdfepirCi 

Tiuj a^i,it h'iw'been termed, inuret 

coitf-icttrius of lii#ier/hrA;-g'0O, '44, 

, c, is here very afeuadsint^ dot!« hot Appear to be 

; known in any othCf strufud) of the island. .Th^lfewl shell, 

. 'with 
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with the whirK in |1 ip ordinary direction, is sometime# fonud 
in tills sti'utuni*^ 

It lias btion said, that the recent annloj^^ucB of both 
shells are found in the adjoiiung sea. A recent shell if in* 
deed found, which very ncurly agrees with' the ordijp|br|ly 
tiirnetl shell in its {jpt'oeral characters: but there a{»|)e<iri jmi 
antrhprity for supposing, that the analogue of fojtt* 
turned vtiriety has been discovered there. , 

Amontr those recent sliolls, the resemblance of which tu 
the tossil ones ot this stratum is such as appears to render u be cniapared 
comparison by uu experienced couclioiogist necesbury, itni} «ev,«it 
be eniiuicrated: onef. 

Pateih vt^^arica, patella mifiiarit^ pateHa hinemts^ 

I'caJiipiro'a, Lam.) pafitla j^asttta, (emarjgiavlut Lam.) 
one or two species of patellce, with a perforation in ihe apex,' 

I'fissttteUa, Lam.)^nerita glaitcirwi neriia, conmm, ^norico. 
l.ani.) lurba lerefiro* f'turriutfa, Lam.) murcje enraeu^t 
taurex erinacentSf stromkus^^pe)) pefieafu% cyprera pedicteluSi 
with no sulcus along the liacW# phobti erhpafust in frag- 
incntb, solen ensis, and solm siliqua^ in Irugiuents, cardtum 
ednh\ cardium aculratum bearing the pi/e and form of tlii*. 
shell. bu,t having from thirty*four to tbirt3’>bix riba, with no 
depressed line down their middle, nor prestiges of spine* , 
macira soUda, venus exoltta^ petms scotica tenerUardia 
senilis, Lam., area glycemet is, ar^anucleus. 

Beside these remains of marine animals, the fossil hollow i i,tiii< 
tnjiiercles, having lost the spines df the tharahaek are here '* 
found ; also fragments of the^s4!i7 f scapula littoralis 
of Lhwydd) and fossil remains of sponge and aleyania, pijii'-' 
ticulurly a vj^ry fair specimen of the reticulated ulcyomays. 

Org. Hem., vgU II, pi. IX, iig. 9* 

In this bed? among the gravel and the shells, are fro-f ^r- 
qiiently found fragments of fossil bondi, which possess sonic 
striking peculiarities. The^' arc Beldam imore than half au* 
inch in thickness, two inches in width, and twelve in length ; 
alWhys having this fll.it form, and gem lully marked with* 
small denU or depressions.* Their coiouri which is brown, 

^ a Xt. IS niToneootly stawd. Organic RVmatn«, vol, III, p. 60, th.<t 
^bu sh«il 001 been jret menrkaiBd, a jfinnS'J ia eirAtuSi; sion* 

U.i< 50 particulaiMid b« « 
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light or (larky uiul .v>mutiniri» ioclinihg to «i greenish tint, is 
Ffidt'iitly derived iroiii uii ijin»regMnl‘iMn \<ith From 

this i!iH>r<gn«»iioij tiny have also reroivcd a great increase 
of W4'ight and holahtyj front having l>een roUeti they h'^ve 
acquiKsl a oonAideruhle pohsh ; and no hdng‘truck by any 
hard Injdy tht) give a slinH ringing souiuh These frag- 
tnehlSf ara«l^ont of the stratum u» whuhthry hud hteti 
joihedd^y foitod on the bioch at Walton, but occur in 
much greater ffuantity at Hum i-h, , 

Of the flat rounded piecew described above, no conjecture 
can be forme<i aa to the particular b6ne* or partieulhr nni- 
inol, to which they bdongei). But withip these few years 
an EsSesr gentfemun found, on the hedch at Harwich, a 
tooth, winch tl^as auppo^-ed to haifr l»elo«ged to the mam^ 
moth. This f(.*tsil was kindly obtairtetl «t my request, for the 
purpose of being exhibited to mci)d>er% of the Geological 
Society, by my bite friend Dr. Menish; and certaiofy it 
appeared to be part of a tooth orthat animal. It had been 
broken and round(*d hy roUing, but its characters were still 
capable of being asceit-iined. It possessed, in the softer 
7 jarts, the coloqr and appearanee of the Es*sex mineralised 
bont«> ho distinctly, a< to leave not a donbt of i^s having 
b( ('D imbedded in tjiis stratum ; while hi the enamel it roa- 
nibhted decided churocMrs of the tooth of some species of 
the inutinnoth, or »io.*/rtdon of Cuvjer. 

Tbeattual limit of ibis stratum has not been ascertained ; 
it ii however known to exiend through Essex, Middlesex, 
port of Kent, and Siirrv, und through Hertlordshire, 
liuckingliairn.liire, and iudeod much farther both to the 
northward u,ud wcstwaid. In many parts its continuity has 
been interrnpied, apparently by partial abruptions of il^ 
together r\en with apiwtlou ofthe sirgtuin on v^ichit rests. 
The hbtlK of tliia stratum have hitherto been discovered 
only in the parts at|ettdy noticed. 


li/uc c/oy stratum. 


Blue thy Tln»f Ihq next subjatent bed, io formed of « ferruglnooe 
ttaccedtug two hundred feet in thickuess. Jts colour 
fur a fi*v in tlie upper part U a yellowish brown, but 
thl’ough the ahok of its remAaning depth is of « dark bluhh 



' * ft 

STE4TA XK TilC KEiaUUOVfttlOOP OF XiOSTPOM. 

t 

gr«iy, verjfin}^ «H black. It }«« Bot only clyarac'tdrisi'dl by 
Uiesf' cirrupiataneeb, but by ihn Dumcroua aeptaiia, wbicb 
are through tt| and by the peculiar hiiasiti$» 

it contain*!. , 

Tire didcmure of colour obaerved bet^'ech it$ 5upftjr|l^4tt4, Ca.iic of th** 
iu%U)r part, and i!\h«ob ]njt« generally bcch auppojfii^ 
owing to a cHfiVre|i<'<‘ m the degree of oxid^idu cf tl^Woh 
picaeut in it» uppeata to be the result of a diilerenei^'lfi thc 
{quantity of it, oicaftioui d by the wusliing uaray of this metal 
in the i\()per pait by the water which peroo^tes through it, 

«utj winch nin$ off 1att’|ally by the numerous drain* made 
neai the yurfaue, Tlii^dark red colour of tilps made frotu the 
' btii^ tlay, the reddteh-yellow colonr of j^hep/oe^ biick$ made 
of the yellowUh^brown clay, and the bright yellow hue of 
the ntaim$, those bricks^which are formed of the yel¬ 

low clay which 4(aa beeif exposed to repeated washings are 
thus aceoupted for, • \ 

The septaritt llehorixontally, oad are disposed at unequal Sqjtao*. 
distiuicpft fro.Q each other in seetnibgly tegnlar luyern ; and, 
as has been just olwtTved of the stratum itself, they becotne 
of a paler colour, and it may be added suffer decomposition, 
when phicM so high in the stratum, as to l»e exposed to the 
actiou of pticolating water. They frequently include por- 
tums of wood piciwl by the fercrh’/ief, and Other xiiur&rptd 

:dndl> 1 and *t is a fact, that may he worthy of !>< mg attended ^^rfquintK in¬ 
to, while inquiring into then formation, that the septa of *ul!uiiws 
caleaieous j.par frequeiitK int«Tsect the substances enclosed cnclo'etl m 

• *L t • thrai. 

lit the sepiaiia* 

This stratum is to be found not only wberever the pre* rh» 

ceding deposiflon extends, but in other pattsalso, whetothat slMium, 
has been removed, Tlie cliffs of this clay, at Sliepcy, ex¬ 
tend about si}!^ miles in length; the,inoie elevated parts, 
which are ulmut ninety feet in height, being about four 
nlilc^ m length, mid declining graduall) hi they terminate 
towi|rds the east and w*jst. ^ 

/'f he fossiU of this strtitum have been already carefully Its fotsils, >u 
particularised. A bataloj'.ue of tho^ found at Shepey wax 
added by Mr. Jaenba to bis PhntiT Faverskamz^m^: and an 
account of ae.veral Uf the fossil ft uita found at Shepey was 
published by Uf« Parsons la the fifNcth voltrme of the Phi** 

\0L*XXXl.—-JaN< tsi i* H losophical 
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tindmHioi^ tflsopUtcal TraOsactions. *3 lie ionbiK of'fliinpslure hav# 
•hio. ^ h($«k jHiltiiUifitaliy de»( nhfd bj l>r. JSol ind<*i, in iht I^osstha 

//aslcmmio ot Ml. Brandtr, wbcrc thi io^^U i]Kni^(.lvtai 
«m very oxactl} lS($DrrLti(. 

UWAlfOOt ^uppo$ed» U( ti a{t<*r ilie pnblKii^ioii of Uuve 
thftjt the fo8«its of i3»hepey thubt of Ilamp&fiiri 
v> erOtOftlitf »aniie sM atom* Amoivj; th« flaaipbliu e fnasUa no 
aieOtioti ts oiu<lt* ol cr€td>r hbsUnt nnnUU, oi of the 

b<:tiUsoi bojtiiLS ofjlfdAe^ bo ahutniNivt at ^ ! ile thi^ 

murex p^u^<,mtirex \ttqmhmwnph\^^t. ‘of tht 

liamiishirt chfi h«d ne\tr, ptilu*, h^^ci nOtiuiotiati I imouni 
the Kin |K y 

Th« ‘tmumin The lUt^uiiVy of the si trt»n‘ at »iin <; ai <1 in Hdinptibirfc 
^ baii mthm a fp • ii fltcnttii by mto tbnj 

sxniestratum at \\h(a tauiii! of uh which hud 

hitherto l>et H "Uj |xos(d |>n.iili »1 to Vvhtju jjiKiOte foupd in 
the Bunc pit with thoa whttU lidd h(Lt <ontudered a» peou* 
bar to tiutnpshhi. • 

Fb t1 f fcof Ill the pit sent year, nu < otv <• through a inotird of th*i 
tfaiilcw stratum wliitli fo’‘mH t* Uill, tin. idtiititj has bet-ii 

atiii iauh<-r mauiiebl^rl o\ Uie di** i/oii < f gnat uquibeis ol 
thobt ios'-ds mingled toL« hti> e <1 h kL bitn generally dis- 
tmgunBUed into llu ipsl n mJ ‘■litpii fossils; as cmlnt 
rmtiUh, like this of ^1 *, t t t ^ tlui uiib stvtial 
shtlUi wbph hud been ui K itt*^)dtd U 4 ptiohai to 
I'impslure, and in ( tKooiJiatu tmimon aUted sbcll, 
stfomlnts mfiipim, iiolauki. { mitUmia mactopUfat LiO* 
martk*) 

t’trfA n or^A- iu eRunmiiog tliiB stratum* the« nuons fnet^ that eert no 

reonunatpe peeuhui to p Mt < uiardcpoiiitioOB* is fiist 
Jjrtiuifaj de- obstived* ^ kw united of ih* iasnl sheUy»oi the giaul 
;> i I ) 0 f B. ^ fQUilj|*iin the h( d of blue elay. In the gravel 

strata, bv^ far th|^ greatci number of the sheHa beat a cioac 
iigreetucrd with tlu>ee, w hu li now t^vist in not very dUtaiitseas; 
• hut «i tbts t lay straiuiu* i ^y few d the fehalk ore kttowh 
“ to be nlUvts of our oaij, or indeed any of the fiaropiehti 
** ehorti^ but the ki greatei pat t of then), upon d eompa* 
** tieoo mth the lecMit, ate wbatly uokOoviii to uaV* 

pf 

^ f Bj^iuA IT uilonwniM, p fi* 

Snt 
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15ut aU1ion«h tliv. day <«ttatuiDoon)ttin» fos^Wof a much Thw wratuw, 
ohliM <!atc tlUin rh«ic of the gravel stiatu*®, it poiMMiAiiii thau^rue for- 
o*her marks, iiluth agn c with iM l>ositioti i» showing* thtet nwr,ytkmo¬ 
lt is of eompirativ<ij inrtrlciu totttiAt^on« It iucludei» 
oi the rt manis rif an\ of the lost lo» 8 ih, ^uqh at. the Kf^^rth* 
mmo^liif entrhuust &t. Mr. J icoha indeed speaks of it 
n|jerft ct sptt nueu ot bihm^UB aud of asfroitts havingltwain 
t and, but it the aimietime as Tieingvm nuLOtumou i Mr. 
i i‘mdei howeier does not appeal to ha\e met with any of 
' (*'-i*olde* fob'-ils;noi have any of them been discovtied either 
\t fvMV 01 at llighgate. 1 (leiic«*»i secios reasonable to toii- 
I iu(h% that tlx single iinpeiliit heleinniie and ti^few as- 
ti ita? sore not iiilialotr in o( tht **a at the nod whim 
itiis stiatuoi was de)XH.itcd, but were waslu I out of some of 
'he more auciCot strata* cyid lodged by aisident lu the bed 
a hire they were found*. 

The i|M ntiiy of friui or h^ tons seed vessels and bernes* yoospeilnier* 
It ni( h li IS been found lu this tiati^u at Shepe), is prwdi- 
inn-. Ml. rriiiKi Ciow,of 1 HM ham,has pmeuied fiota 
111 futile spot a lery lirg* tnlhdioi * and, by earefully 
mpatiiig I aril individual t>p< ciuxn b) thurnUeinal as well 
*1 their i.vbIuai appealaiui., h( h ia betn eyahud to select 
ven hiuidied sptt.uteus* iiOiU oi ahich are dupheates, 
uvi vtiv lew agrie wtlh uOj ku wu sit I vOSiieli. 
vt t ihle r< uiaiiib nave also h t n (^aud on the opposite Es* 
n s hoie* but in \vr} fttnali uunibei^. They base also been 
.net.with in tliat pait id the stratum* which haa been exa- 
i^inid at Ktw. At liighgutc uiid at Sh«!|iey a reaiiliOttS Ifeculier imn* 
laa^^r, highly ^pflammable, of a durkiaU biowu colour, and “*iter. 

\ idding* on friction, a picubur odoUr, has alao been found. * 

This sub-daucodias been conjectured* to eaist in up tin* 
altered state; and this indeed at cups to*be the fact from its 
rehinops fiuctute; but it must be ohbet'\e 4 > OP the ether 

♦ ItajilmMi to be neoessaty to ga«i4 against two eooreetof errour* ‘^Tiio tourcetel 
while approfftatyng tiii>«is tu their rciyurdive strata * enf is theoiroam- • 

stance WreaUaded to, eheic tht fossils cf 4 (^tesabl^at stratum have 
been washed pat by the waters w htte ik^Cslttiif a more recent stiwtum. 
the oth( F IS wbne* at the t^ooofjvoetion of two strata, the attuauls ol 
tlveone aie fouiMlwithukthc bordersorihe^ither sUatepui u,iurcuni 
^tance hy no meaiui difficult to he Oancen ed or cifil nutd 

® . .hand* 
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bsiiil) that pitccs of if Qccni» vvliirh are i)«>tKtiatcd by iron 
p> rites. 

I«iml^inm.i’» t'his i& alio reudored pxcoedhi,^^) intcrcatitig by 

r E*oiut!** *** appearing to have been themideiiee ofiaild Hiii- 

inals, not a single ve»llgt* of which bcnns to ban* beett foitnd 
in t^Uy of the lioiticroiis sdbpieciit fctiata of the Btvtish 
seijiei,** Mr. Jacobt» rtlaiC'., that the reioonu of an flfph^nt 
were fouml at Shcpey. I’he retnams of tiie elepfiaut^ 
aud hippffpotmnkf have aUo been dng tip ut Kew» 
Wulfon, lu hot only the temainn of the 

stas*t ond fttppttpotamui hat-a bhvn dbeovcredf i)ut aibo 
reoiaiiis of the rfitnoorros^ and of the IfiiA /ossii tU.* Org, 
Uem«^ vAb w, p. 3h6. 

*nMni on of jt ),Q{| generally fnpp<»3etU that thm remaiiff were 
contained Miithin the Htratuiu of blue clay j but the cinruai- 
btancp4, midci whiHi they are Vound, «i*em mtKer to war** 
rant the ceneltTMon, that thej Wbre depoiited on the butfaie 
of those low spots, a heie,Vibruptions of the «npirinr part of 
this stratum had taken place, 'llius tfre remains of lh« ele¬ 
phant ineutiouf-d by Mr, Jat oLs were not in the cliff, but in 
a low bituatiou at a di>itince from it; so also the remains of 
land aiitmalb in Bssex occur a little la low the surface, m a 
line with the marshes, wUnh are a very few feet above high 
wafer mark. By -i t omrntimcatiou ot the late Mr. William 
Tntnmer, of Krn, it appeared* that he found, under the 
a indy gravel, a bul of earth, hig'.lv caleareotis, from one 
foot to nine bet in thickness j lH»n< iMi lhi»a bed of gravel a 
few fett thiek, Contauuog water, nmi then the mam ttrahini 
of blue dm. At the bottom of the «dnd\ gmiel, he ob¬ 
served, that the bones of the hippDpotamn^f deer, and lelephmt 
vvt 1 C met with ? bnt ftot in thore part^ of tb^* Jeld, to which 
s'l :. * d the caUMrcni'8 bed ^ifl not fklend* ilere also a oousidcra** 

^ hie number of snuall and ap(>«reiitly fcji^di-wnter bhellr* and', 

at the bidtein^ ‘ nail-shcUa wtte found* Dine*! it not seem, 
t on'i .t LU irr’! that the 4 rst appeUraucn, or creation, of land-aulmHls was au 
0.1 li jIj,, jyy I atnitutn; and that they were enrerw 

sdielnied in these tpof., by that arn, which depoaited the 
piest lit supcuncninbeitt strata of ? 


iTif)*’ ^tfcludcdin our ftejcL'i 



tui qv 

A>t 

• Vanouit Ofmrvatums rnpetlmg ihe ^ 

With fi f^cut to explain $omi* PAcnotaen^^ that occur in the 
Pi(hticatio» of (Minis, mud point out the dippiicattoit qf 
thfueto ityr otiamug of new Product* i % Mr» duirlHOii- 
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TIE Rrt of {{jlQSbfOdkm^, ihoi^gh one of ^he ;i;oostancient, /Vrt ui 
auwje thare are that «|Aeat tU having; bc( u pMO> »? < »M»» 

tiswl b) the Pheutctt»Ym)i jpvas like enuat of the usciiit 
Qioipe than a tracJilioT of thobf* ppoeciuies, wrhtch 
ba4 moat uuifonuiy succeetlcd. Wow, liowpi*!;, yfe feel tlie buto not 
ticcessity of coiubming witli utlhonc {irjnciple^, thts appticu- ‘^coutinut 
tioii of which iias aucc(»»aYec}y u|||rot4e4 the oiseutial ciVcoiu- 
fetancesut the |>ro|ceMc^,*incr^ttacil ami ituproviNiS their jmim 
tliicte, aint may yet aiforthMcw view$ either of eeouuiii) or 
perfection. « 

SuUj was the object Mr, toyhef propo4,td to himself in Writer* on it 
J7nU in the Ehi,ay prt‘*'ei»tctl hj biro to tho Academy of Sci- 
en< is; nhici^ under that m6d*ist title, far beluud it the 
Hurk^ of IQeiy, 5l4rret| Kunckeh Uaudti^uert, Blancoqit, 
and oih<‘r», wjho had a ritteu on the subject* 

Still more recently llie labours of Mr. d’Artiguesj' hove D'Artigw.. 
i;i\en u& hopes of a tieatu>e, that would euibrare the whole 
of tins art, and place it on a tbotiug with the piesetit state of 
our knowledge. 

The two papers, that Mr. d'Aiti^u<» has already roimnu<* Fstts nctictd 
nicated to the class, have called iny utteotion to some facts, »ati»>r. 
ih'at 1 had aofbd down j ^nd which appaar to me suSiticiitly 
connected wi^i the iuo*>t important phenproona in tiie |>ro-> 
cee«i>es of this art, not to he consigned «to ohUt ion. Of ttx’Me 
I'shall pioceed to give a saednet account, with such reHcci* 
iions as may tend to elucidate their theorj^ 

TdtO chief sum|ects of these observationa w lU be; ^ 

1 , The eeparaliouof glaM of diftereul densities by eh<|na> ClastifiestiPn 

two: ' j, oi the<<tf. 

n 

• Ann. dc Cbim. vol. IXICIU, p. 113 Resd fp th^ lusUtute, the 
of Jan* and 6th pf Feb i8i0. ^ 

t See Joufnat, vol, , p p. &6,'80. * • - * ^ * 

' 2. Tlie 
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t 1 ne r#‘*!tjlu 6f the a\ivi( ihng of lar^c masses ilii ^tDiei- 
Hp-mould* "* 

0, 1 <i#<S 0 |punn^ of nil by nid jh ctmeats 

4 The alteration undt rgot^^liy Jong-coi tuhitd heat* 
6 I hia aUfTiatinti by the tirt of our ftiioai <& cotalpared 
TTtth that of \okauots 

Wfitl), wliAt eonstittttfs the leal dtiffretiife b«tw<^ea 
trar%p«teut and «ie\)tn6ed glass* 

Ous, 1, Sfparutfdv ojf ^fiwt ^ dmiiitea hy efr^tttion. 

In 177b lartompamul Mi»de<Srutfopt to the plat< gla^s 
nia>tur.M foiy thttt etttstiMj, at Uoneile, ntar lUangns, uudtr 
the direcVtofl of Mr* Aliut* wlirtysitrott the atticte yUutiC in 
the Ljte^( lof(tii6i. Hta ohp et a as to tuakenome expeututnts 
on tiu (abnraiiOB of a tnose of Hynt-gl^lMiy tolrroostrurting 
tbf* lentitie u ifhelnn^ dcsctibed \tk the volume bi bis 
Supplements. I shall ifot s^ak of tite voihous processes 
tried, and tht* diffienltios that obhg'ed hint ta give «p the 
hope of ohtaimng one Single plete of sifllificni thickneh^ 
hut confibe tu>self to the vej) e-ttinurrhuary result ol on< 
trial I witnev^ud, and vrldeh 1 eonteite giay be Lpmparcd to 
wint im ^allurgiyH Htin ih^vaHQiu 

4 bia'S of jy mil* [t*^4{iiiucnti;s] tliK-k* had 

riuiu'iratl a* I”*** the |pr>pper tahU, \ poitiou of this 

if b\ fiiqu gl «&**» about ihueoi fiviu fingers tlurk* aasKft in the trii 
' f ihle and it«is t»up|jO(M d* thaf* rharging it afrtsh with 

th< eonmon eotnpo^ttion* the glass obtained Srould Iw so 
mudi e liner, btrause it would approach mater in qua¬ 
lity to i9»nt-g!ass, Th6 refined glass hating bpen hulled »■'to 
*the ce'tetiii iwd run on tht* fkbleto the thiclcm«a of three 
hues* a as pla(«Mi( in fht anoeahng furnace./ W ben t€ was 
taken out, its a as #aampied, and, tb our great 

sitrpiise^ou Althing it tha* bpjuaradi inatvad of a single 
glass* tan eert diidinef straU, Hhe line of aepamtion of 
wliirh tras pUudy maihtd, and extended throughout the 
nid s; t|>e lo*yer atqifum occ'upjuij^ nhout one third of the 

A 

* The eoBUpotitum i9 parts |in«rderea Wadajgksear eryntal, 
im rnfaiam* 16 aeda, ami i nitre llltm, tie dHuiRu 4e p^ou, val, I* 
•Pv.ra * * 

« 


♦ 
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tjtikkiiesf. J brought auay « piece of it. whuh T‘•howcd at • 
the public ItctuW«( the %cRt1etny of I)l}on» in the col¬ 
lection belouji^in^ to it w li**}, oiitc*!, 

Iti|va» alicaUy lull knontif that compoiition The lead reo* 

of which R lori?e pi<»(M)rt»On o< oviile of letiU i‘> employed, feycm^unU** 
docs not easily wfibrd a homoi’cneotw ma^'S, becaipiie th« lurin. 
dt^bcr parts are not ict.nnfd b'f an AfTinity i nfwble fMro** 
during an equilibMUni; nnd hence the diflicttlty df ob¬ 
taining flint-glass {jce fiotn streaK*!* But a Apeedy 

and complete priwMpttition is g solitary instance, ansing 
from a*coitibiiiot1on of eireuoiftanecb, which* tee tan uc^rotly 
hope to leptoduce;* • a 

Fiom what h^ia beehnaidi we can scatcely doubty tliaf the iif «rwk* % 
sticks, from winch gtgirt abounding m oxid^of lead J"* 
seldom fice, anaie from g cmcnnencement of eh^uohon. quaiion. * 
The horizontal puMittoif of tliese stieaks proce>lt; for they 
are not diatinc^ly peiceptible, except the light cotgee to the 
eye m a direction parallel to the zonl»of uiiequai den^t), 

1 have a piece of fluit-gl«iss, ml^ulacfuted ah*o under my 
own eye» whicli U three cent. £l*18 in»]} which auy 

one, not appni>ed of the contiaiy, woid4 inppose in bo 
peiiectly good» becautiC the divnuoti ii^a<ilteoed down, 

Obs. 1L Trial* ^ truc^le-moald ^ mmaUug large 
' xaofjtef qT gfase^ 

* Xu the various experiments made at the plate-gtasd^ knatm- Stone mouM 

iactory at Eoucllefor the santle purpose, a bard calcareous i^Jft^raaiMsof 
stone, cut ill the shape of a circuiar crucible, waa at flrat 

j^ployed. It WAS eupposed, that* whcn it had becn'cmi- 
verted lutnliinebi a gt^diiated flre,wtihotif having ite shape 
altered, it ^oujd bold the reliued glass; so that^ boiindiog 
the bottom accnratelyj^ tlie glass arould be annealed by 
cooling slowly in it, as in an annealing furnace. Tlie mult 
was a mass full of large blebs througDiout tU substance, 
sjkI on Its surface. ^ 

With the same view trial was made of n cruable-mould pottwj- 
made of the best potter’s clay, and baked Its ba^ as pos- mottW, 
atblci 1 he glass aras perfectly rdiged in tbis^ and retoined 
its homogeneopstiesv in annealing; but the massy^T 

• • li2*7d . 
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jv.] tbUkjtt id 12«» [47** Jtt*1 «» dwinpter» wa^tltvideiJ 
by oiiitks frpio tht' centre to the eiri,«o>iVrence; her»uf« the 
adhesion of gl^ss to the sides of the ciuCible !i<id prt’-. 
■vented it irOttt coutraitlog lU dtuieusioii^i tlie «o 

h.jhly baked, nOt being susceptible of %n OfjUal diBuinutwiu 
-if bulk in eooUiig. I prest'ivi a piet'e ol this, cut ni the 
form of ^ i4>tre»p0pkrt the traofc|Mieiiry of which m »o 
gtcut a thxkutss IS though the compositioa 

w«i> iiut prepared for beiyg t^mpuiless. 


OBb. HU Ohss c^ikuted ir«d by <opp§r, 

a 

Rv.iHJjSi'- Uillicrlo glass ha» i»taini?d ned, nhyther for church 
windows, imitating gems, only by (oiubiuiog iu 

dificten|^j>ropoitToini, secordtug to the tint defitried, osidc of 
gold by tu), oikide of uiuuguciese, and sil^inu«*Ct oi unti* 
moiiy. Such are tlie QOinpoMbmis indicated by Fenmtiieu^ 
and in Lo^siTs E say on GlasbuiakiUg. 

GL sMoined Clonct has guoii a difttr^Jut piocess ip bis Inqmites ipto 
r,iiby»roa, the Coiiiposition of EiiauKda* wjiind* be was so kind as to 
com mu till at a to me m maniisc’ripi acme years ago, and 
winch 1 pUbHsh^d^y^t the Ai)n|i1s of Chituistry, far May, 
li^O. Ihis prottb| couMsis in liMOg the colour of rtd 
oxide of iron, b|r falciuing a uiixtore of sulphate of non 
and auTpliato of alutulnc: but he precisely declares, that 
Wc have no metallic oxidci winph gives a red directly by 
fumpn •« * • that this colour rnusi; be composed of diHeumt 
snbstdoces* •••« *and that it Udesuable to loulttply cxpeii- 
nieiits with the nev? metals, which would perhaps furuibh a 
r< d, that li GO# io, he proceed directly vr eagity bp my tk 
wetShc mb^imien miipUly known, Jlo speaks of the ox¬ 
ide cf ct>p|>broftly m thepitfparatioiiof greca oifanul; and 
and by cQpj[>«“ tbotigh he somefioies ob^aiued a foliiirably due ted Jiom it, 
partuulariy by mining with it o^ide of iron, be says, tJiut 
this roloiyit k vory iugaciotii!^ Buu lrec(i!i,ebtly disappcaincveu 
white the giaffe is loakiug. ** 

tf d 4 Au acridCut* that happened in 178d rft the plate gtas^ 

ff >m p r m kuuiiietoiy St» Gobiii, appealed to Hie to asceitam the 

V t art* n cjcumitanees, iu which we lua^ hope to fix in glass the 
colour of lid oxifJe of and a direct expeiSmtpl^s 

made 


V t art »d^iW 
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ratttV lit th** Inbjjratory ol tho tFtitl4 Itt 

eohfitm t<*i«j«'<*ture, 

U is th<* fHCictici^ in pUte nranufttCt^riFSibilb tht 

gla«4 H lefined, to ladb* it otrt of ibe pot into a oUt£ rn, wbiob 
i*. aftfroard tAlton onl of tli#* ftirftaoo, flmt the maj* be 
ru|i on a tuhle. The Iftdins uu* iimd? of oopper, with an 
iron hnndle, and are dipped ipto w<dor»oa soon as tlic^ btgiii 
to ^ei hot. V wot^kntan, hjaejpg neglected tide piecaution^ 
brought out only a part of htti WW* It was &op[>us«!d« that 
the minted poition t^ouid bink to the bottom of the pot, iirid 
be prcHoi vi‘d theie as under a Fit«>eoits dux. Accordingly the 
4 istiiig and utinealing weie proceeded witljas usua^ 3 |mt to 
the surprise of the workineit* Ihe glans not only 

a lew metallic grain’ll embedded ih it, but bands pretty him* 
forrnly coloured of a tt*ry bi^ht led. K lay before the 
i'lass a piece of this gtiss*j»o*!is1ied on one side* I? ecot# 
fG*7 in.] long, rent* [4iJ ui.J wide, end 7 mil. £2*75 IhhjsJ 
thuk. , 

There can be no doulil, that tlhscoUiur wai pfodueed by 'I s-ot, 
the copper larned buddenly to that degree of OKidation, 
nhicli gives it this profierty ; and fix(d in this state by its 
ditlusiou^tlirrough the vituoiis muss. Hut chu we be riU-Can pr*. 
tain ol rtprodtuing the same circalUoiances ? and by ’•''hit 
means > This i Wtt& desirous Of aecertaming by expeii«(m«^* 

lUt'Ilt, 

1 took sortie powdered plate glass, mixed it with three per Expcnmfnt 
(ent of eopper tillhgs, Hud brought the thiktuie to comflute 
fti^ou. The glass was without Cidoar, and the copper iti 

mt till I'C globules. ^ 

-.»4* repeateik the expeumcnt with White gUat Aqjd wuh (omiuoa 

si\ ptr ceiit of copper filings; and otktaiiieci a \itreoua***'’^> 
luusb. will fi^Med. iiiid of a Very Uiiif^vd* fed Ootohr* but so 
deep, that it appeared in tbh statu of dnaittcl lather than of 
glass. t)ti the surface was obsers'able aorufet less compact, 
approacliing to tho nature of sconUn of a btUwn SucUfiing to 
b!a?k. ^ / 

Mixtures of glass and copper in, the state of oxi4e> mn *odwi*ii 
in the lowest degiee^ufibtded only a greenish iif)ge,ai)d part ol coppr t 
of the coppei was nmiccd. • 

These results, while they aifbcutilie the possibility of 

producing 
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pr*wJnrji>'< k tpij glas'^ witii copper, confirm the opinmu 
Cionet w*'pc<;Upg tnc elifhenlty of remierinp litis colour 
fr\e«J 11 ] the fife. But why liicl plate aflortl ouly »c- 
i!ii< e<l eopjicr, w hile commou white t^lasis piodiicei^ a vitieous 
oM<i** ? It H'ems to me, thmt it would he diiheiiU to areount 
*<tr it hy supposing, that the latter coutaiiiad aoipe oxigcii- 
Huhstance: hut if offers itsejf natuiaily wium we con- 
aid* r, tiiot the eompoMtion uf the former, heiog much moic 
fu.sihle, oi'euMoueil tlie futii^tiu of the metal, and thus with- 
flrew it from the action of tlieair, before the temperatuie 
was huffictentl} hi^j^h to he effectital* 

It is umiecesi-^ry to oUbirre^^ that lids explauatiou is n*’t 
inconsistent with tljjC pheoouiniou hcfoie ilcMubKl, sinre 
t’ne spuim ihd*uot pyat* lo^ the btate of iitreous oxide in the 
piate gin s till il had repeatedly undergott* artiou ol 
the air ami of the hcirt. of thc^fognUKV' i-ui*ultnneOUsly, 

Mr. d’ Areet has wade several^ ttials for coloutiiig glass 
willi fcrnents impregnated with oolouring uietalhc oxides. 
He employed iron, copper, cohall, and lpu«»gonc^e, in 
>diiyus proportions, and »» diffcient atates. Iron left hut 
pale colour. Cobalt and manganese cohmred only the c 
In thtti maBe with copper left from the distil lution 
orita acetate, the glass was completely dmitrified, and of a 
deep green at its surface, the colour growing lighter tow aid 
the centre, where it had a teddibh tinge. A plate of glass 
coloured hy cohalt hawing been plaetal in the comweu ce- 
roewt trith a cajisnle of white glass, and exposed to a h»‘nt 
of f'tf'of Wenigwood; part, of the capsule wup found to 
he tpij^ed bine, without liating undergone fusion, the sur- 
%ees baog only diverted of their polish, and ttchttlc louot't 
ened j which is readily accounted for by the known pro 
ptrty of thi^ metallic oxide to rise m vapour afra \ny high 
tcuiperatnrc. 

« 

IV. Of thf aticration that ghsf wtder^ws hif ihe 
‘ heat long , * 

The interesting impcr of Mr. d’Artigucs on the detiiri- 
firatioii of glass* hag tpritcd men’s opinions toward the 

• C'hiflt* rol* 1** r- Jfouroat,' voh i>r. &&, fl9. 

t cal 
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ripaU«i«s( of lj|nd p^lenonuMioiu which #iu> toft lonu conw by 

the product o< a ci*ijrici>t«ti<iti tttftftnUnji i<i Rt4«- nuta htAU 
Intif’t proee^*, i'f rt^aii i^tiK h I long «j3;o, ' 

nm> forr ish some pHfticul »»* UlftfctiAtiW 6f Hie explawatum 
ht ha*, guuj. 

« Ifi iTiii, Mt.Chffltif, npoitelam ftiflttiifrtdnTe atLaneviHc, ?Jpfvjm»rr, % 
iu»t me be\«irni Kpec'tinoh^ of of ditleN'ut <3uatitTes» 
rtndenU opuhi Ir, the lottjSEf^Oftliuned action of bent, with¬ 
out having Itei n btirrountk^ bf o inittttre of wind aud 
(fjp^ira »n Htauniurk mode* The fi^epiece-** whuh I lay 
before the daw, inttd^^ pai'tftf tbenei.p*€iiiftftns aorf finvethe 
oiiginul Uhtts still f istened to |hem> 

No. i IB % pu’cij of cftminon windo# g1u«i, #1 cent, by 10 No i. 

[5 in. h> which, b;^ ex|>osore to th^ strong heat of a 

porCibiin fitrhace, without an;^ ceitieiit, ha** h<;*eftme «hso- 
Undy opa)w^i aud vi^y vrtiite, without aftj aUeiation of it«s 
shape; and has acquiri^ much ^greattHr hai^Stiess; and •toll- 
dit\. » 

No. ?>, a piece of the »*ame window glacis, O’^fposed in the No. S, 
s.itne furnace, and touched by the flame, hsn* aho become 
opake, and of a fine white in the fracture; but the surfai c 
li.iH a ytllowish tinge. 

No 3 IS a piece of bottle glass, ke^t in the fife in char- No. X 
coal du>t, cqnully become opuke, of a Ane white iiiteniall>, 
with a uuiioim shilling coat of brown black over all its 
siirfai e. « 

No. 4 is a piece of a bottle, which has undergone the tls> t. 
heat of it poicelAin fninacesuirounded with powdered soot. 

It bn<4 aeqtilled a coat of a deep jln’^ttu^colour, but within ts 
eompletcfy devitnfied, apd equally white. • 

No. 5 18 the bottom of a bottle,'which was expend to the No. o. 
most viob''’ht heat witliout being surrounded with any thing, 
and has liecoiuc white aud opake thixiugheut its whoie 
thickness. ' * 

^ At the time of these eaperiments by Mr. CiMe, and jn- GlassdcMtrf 

detd some jears before, Mr, dames tCcif had announced, 

that glass might be rendered opake long continued an- Mr.^K^ir.^ 

♦ Mrin. de PAcad difs Scirnce^, 

f It was lender alttn it came my haada, but I redact it to these 
i rorn^ionv, m ordt r to make cvperjufeatf wttli some pieoSs of it. * 

nealing, 
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vi’lR>ut iuy 4 (u»»*ut. uul tli<it in stitf it wa'* 
moiti lit. isif Rnd Icitfi UabK* it* h\ a sudditi tiuiisitioo 

i» 

iron* coM ti> hot,^ OP ti.c cuiiniij. 'i lu* pn»pe«ty 

t sfo Mautl b) fha oi Mi. *<0 that 

la tliii no! hi-Mtatc to consivtjei gltS** bo alS lo'l «'♦ tla* nu*st 
aj.)|iei for fcuppljii *4 rlamis.tr\ with vek&ilv nt 

ui <’« niiactoiy nutl uot htthlfi to i rai K- 
T« IMr. Keir, «^itfer haviug 4 |i^cithiU 0 »t***o pbeiM»m«*iu», 

.ulUiltwn crj^»wlh-tfittilWii of thr \i*'ttouH uatiar, no 

oproion liaturalt} arooiig Irotn $bc OAjiOct of the I'ta^'nu, 
wliicht iii^und of hciu^ couf*holKlah t» traiiPtMirn i , 
fcxhibiU., if iiift fi^cets, at vtty deudoU paialUl 
StIKT. A ^ 

>i»*«»upi«orted 'ilit* obe^rvatioosi of Mu dMrttgues strongff support 
. this ^Yufnuation. 1 havo nniolfa muM of olusciir found the 
tit a*Arttp.ue«> }ons ago at tJte bottom of u ciucibie the uia«itif|i«tory of 
St, (laliui, ivbich t^ipeara ‘formwii to afford a deinoostratinn 
Oi It; snir»we con di«it?agu>th, ♦*v<*n wi*h the naked ite, 
pH^ius shouting from thedevtiniled eru»t that con tuHtio its 
suiiaci, and which U f! or 3 imlt. [about a line] thir k. 
r> i I, *1 .it Is it trilP howetct* tliat all these riangts ate suteti the 
‘ » tifect of ft crjstftUttfttton ? and ran we adnitt wiiii Mr, 

M iwtb r * d'j4rtigitc!>y ** It* prcei|)staUou takes pUre througliont 
pjeup ejrij tliemtrsb# each of thft ceinponeiit parts olie} ing at the same 
timte the laws of attraifoii^* ? Befoie 1 attempt to M>he 
Fa»en tty> thebe qiiestiotia, ] shall add » few mnre fatts, resulting from 
■*7 ‘ r tperiim iits tm this auh)eet made by Mr* a’Aicct, and the 

eonst'qm nrch of which will uuturaliy find a place lo thia dis¬ 
cussion. 

. ,-r rn^n 1 A.uoog th® tco bpeclinettft fioiu tlieacexpinmeVits wlnrti ’ 
I'V*!***^ ht put riito flDj hftnd«» f^o. 1 it» a piece of bottU gJjCAft* which 

e M V ir i. was esposrti i<$r three days to a heat of 50 of \\ idgwood in 

Keaomur’b rement* l^ie devitnheatloii is compute j lute* 
norly %t has a rosy tinge; the fracture exhibits stfi*, or- 
rapged iu »tms» to tlltf tery eeutre j U giVltfi no sigoi. of 
electricity by frfctoon ; it rather aCrntches roci crystal, than 
n acr.ttehed by it j Cfwunditm knees a mark ou it erartely 
perti lAiblc thrCugh a lens* 

3s hA|H»feftd to the some fir«^ the tame time* Ui the 
I r j tjuu. fiycmmif:, has barely uc’iiiiired fin earthy rr«st,'trlm’h 

* St rati bed 
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ti ralclK'cl liy wk rrt'Htal. Tht'nitt^rigr |il»« renjaintnl of the 
• nuitiM' of u gfu'n glass, traitspart^r, amlfariuing a gu*tk* A stxtJu 
hy the c<»ivti'actK*ii of tli<‘ ritttttrr, whil^ ftliWing to the* 
cnist. 'I'bia glass oxide of i<*ud. 

^o.inrluclf«i two aritfictul intaglios. 'Phey art* mudeoi 
iloUU glass, moulded fust in a cupelling fttruaci* on an lift* tirlioe><rf ’ 
pr»*ssiof» taken with tnpoit, aui|jl then devitrlfied at a beat ©f 
51* of Wedgwood. They ittik oot eleemo by friction on 
on tlic polished faces* 'Jnbeh' aperilic gravity is 
f'oriindtuii scarcely leaves It visible tratje oli tliciti. This 
hard ness, wliwh is “tj^cb that it allows them to W used as 
fires, and the chastity with which tift{mes§ion*t from ibeui 
roprohoil antiques, have, introduml the fi^rMjicts of tbr ve 
trials among tlie ornHinentsl arts; and th<s not only for 
intaglios, but also for caiTi,cos, the figures of wiiich aie 
now exe<riiti*di of a dnlVreftt colour from thegrouml, h) tin 
additmn of coats of giass of a diflereut composition, to tun- 
tateonyxes; deiitritnatton being afterward eiupiojed, t'. 
give them that hardness, w hich is the |>rinctpai chttm<‘ti nxtu 
ol pi ecious stones. I shall say no mOreof.tbis new art, I lie 
prort'ssc'S of which, we may f*asiiy foresee, will !»e improve*! 
by tiiat* industry, winch a ill aUo extend its applications. 

No. 4 is u piece cf a globe of the s&me gloss, cut to be '»ra*, 
used us a capsule, and iifterwurd devitrificd m Ileaumui’s ^ 
eenrient at 50* WVdg. The fragments with it, being fuim 
a similar capsule, show the striated fncttire. Corumium 
scarcely leaves a visible murk im them, ;uid tliey arc imt 
sensibly electric by friction* The^-e fiagnients may be* 

Ixated red hot in the tire, and immedmtc)\ thrown into 
water, witiiuut losing any tiling of llieir vobdiiy. I have 
k*‘pt them in sulphuric ncid in the stioUgest tiie» And they 
have come out without the leant aUerution, or loss of 
weight. 

No. 5 is remarkable for the differences U exhibits. It Sper.toeo jj. 
ha- stiH the vitr<*ous fracture; is evidently translucid at the 

. . . ..IP-, « • « , . r«*{*j5»'t itJoA 

edgx's; beromes eleclricul by fnclton ; mid is sriatchcd hy nicrdy, 
sih'jc. Accordingly it differs from bottle glass fenly by the 
appearance of a grayish white potcelain or enatnei, which it 
has acquired in lo^ug its transparency. Hut tbVse diffe* 
renoes may be accented for by* tl»e nrbc-**S8 employed In • 

tbirt 
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that 
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thi+ of ^vKiCli was, *to 4**drM what 

wowlcl he the alow retuf^eiation alone. It is etii- 

detit, that the heAt was not earned to a sufficient hcij^hf, 
or that it was, iidt contiuued. lont^ enoogh^ to complete th»* 
dcvitnftr atiou. 

7» a»<l 9*, are tl^e re^mlts of tiials to dcilttif} pieef^l 
of stained glass troiri ehureltearindows, trolonred led by 
ovide of gold* «i>d Wae by of colwilh 'l^'he fiist two, 

lu losing their tiaiispaiency, Ifasre «c<)uir|^d a purple tinge 
but one of thentf which had lekd in its eumposition,* bad 
but little and wav mtenoKy tnll of blebs, and 

as It wen>spo«g|t;l *»rtdlei« the other the deittnlifatioa had 
pursoeil Its regular coorse from the two smfacc^, 

U'Hting in the middle « remainder of vituona matter, wbirh 
viowld have disappeared on u Inrtgt^r coptinnance of the fire. 
This exhibits some ngna^ of elec^city by fdollinn» and 
both are scratched by lock <r.V*'taI. 

The fVaginent stained by oiJbalt aijitoniKed In the a«<ncc* 
of Its ftaclnre, which was atill » little vitreous, that the devi¬ 
trification was. not far advauf«d, ft h»d lost all lU traosp i 
itiJty howevir aud its bine colour, though weslrpcd in 

ihemass, was much more iiittiise at the surfmv. It vat* 

c 

still a weak lusulutor; Ifb haidnchs va^ suCh, that loiiin- 
dum scarcely made a peiicptiblc impiCnsjfm mi d. 

No» 8 IS ietn*»rkab!e .is a {.<sh proof, that devitnfK itioa 
always comaicmcs at the siufatis, and proceed" gfaduall/ 
to the centre, when the Imnu u contmued long tnoupb* 
This piece resembles a smill gccule, the crust of vhuh, 
eoinpklety devitrUitd, itii hides a portion of the^,srtbs* i‘> 
stillSn the atate of ptifi ct glass. We t»}iaU find, th. t dir v 
ttCCidents ec^ally nt‘cm in the dev-itufiutiom by #^ie iei o» 
volcanoes. . ^ 


Spcuinenio. Ncn 10 CKhUiifs a jjesult <(tH inoin iute>t6tiug. It is .nt 
attempt to iuiin an intaglio, wot by mctildmg h m flit 
Im, er tU., State of glttiss, and tkinlrffSutg it afterward; but by devi- 
triFyitigh previous toils l»emg placed on the mould, lo le- 
• cflive the impression. The fu»mji has prodmed a veiy 
homogeneous mass, of a dull colour, which exhilwied, 
thongh imperfectly, an iinpr^ioti of rij|,figure i» it bef on 
‘which It hiwl been cast, while* its Completely vtlreom. (wtc- 
1 * tuie. 
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oik! liamsliittnty on the* lHajiounctU ^ 

felurn to t{i<*autif of gUiss, as iai av it «noiij|4 IE th« propoi 
tiouh oi Its present coinpo»ittut)« 

From these chaiarterd 1 c ouUl not uvoui sURpecUng, that 
thne mnst be a coutsjiondeat ihan^r in the specilic 
gisii)t>. Thin was fillip ptosed oii^nal, fur that of the 
lOHss thus brouj|p(ht bat k, to tliHiimtieoiis statp wasuu)^ 3 bSOt 
white that of the uame ouiuptetuly denitrified^ 


wdf, alwa}s fronti 3*77*0 

Mr. J'Artigum Iior nghfly observed, that glass, wbenJ^»'ci tv 
dcvittified, is not so ba 1 a ronductoi pf livEt and iletliicity 
as bfcioK. lu tact We have sttn, tliat seti*ral pieces oi dif- \ t o‘ 
feient kinds of glass, when brought to this stAt/, no longifi* 
rthihiti d any lagp of etcrtnoity by fnetion. If if wue pos* m u 
sibte to dotibt, that this ptopott) depended uiuie on the na- 
toil- of th« tsoilipomnt^partb, than ou the uiaunei oi Uun 
ait ingcBunt, tve i^liould lie ohht>Hl to return lu thia piiiKe 
pie lium the ra»«lt oi the m which deiitithid 

gl \ss, lestuitd to Its forint r state b\ being fu'icd again wui - 
out addition, and having lesumed U4 oiiginat dinsit^, 
iructure,^ and other chaiaiteis (except the tianspari in,j» 
whu h appealed only on the iilges}* showed no moic di^po* 

Rition to become ele<tiic>iy fncltou th tu btfuic, 

4U the products of dcsilnhcation 1 have hitherto men- U ^ n.Kitoa 
tinned concui in showing, that it tonniienus constantly «** taencX*u*iUe 
the suriactfb and this i** u fact of sniHcietil iiuportauee forsarurc. 

Ub to inquire into the real cause of sue h accidents, ns may 
give rise to objections agairi'^ this piiucipie. 

Are Th»*rc in reality instances of a devitiificatiou efiected 
III* ” 10 .'w ; or between two portions of unaltered glass ? A rootradV*'; 
putt iiota he glass-house of Prcinoiitic, given me by Mr. U”* 
d’A reel, appeals, at fust sight, to^^iow the possibility of 
tins. The part completely dcvitrilied forms A lery white 
stiattfin, absolutely opake, 5 or b mil. [3*or3*4 fines} 
til ck, between two strata, rather thicker, of gieen gtass» 
wlucli have '*etainedaU iheir traiispaieiicy, and exhibit the 
vitreoufl fracture very d^idcdly coutiasted witn the striated 
iractuie of the devitiified iiaiU 

But, on a careful eniamniatiou of this picce^ we soon per* but m Urt-i 
veive, that it was nbt cooled at re«l; and that a portion of * 

Ue 





fluid 'b^eivi’) the**wi^t^5dAl-iitrrf*^ 
*prft, that refractwv, 

ricfi'Above of^'e cruoi-tlleiiojaking it oi|t'Of> 

tH<f«rnAcc.'‘^^ it 'U’jth‘''att*oieber' pikte ofthc 

aumeglaM^ iowhidi we tmd onljr' the two strata kt4bAirti«> 
ttitftl A'fderi'apit^rct lAiHiie'taiAave ilt» doubt^«f the trtith|,oi’ 
thiA«A!'4aaatb». ' ' 


mis 



-ir?* 


Obs* .V tkf viAcauat^S!* ,'; 

Sapposition Tlie'^^pwbi^WframftJ by^^'feeiifbrAied BolomieUiisweH 

koowB t .that thei^^es of volcnooes d* no^ aet like those of 

eot&mott files, owr laruaces^ they prodqce prodigious effects, 

, tbdr activity b^ifdt greut; that the fluidity they occasion is 

not that of vitrSI^'ing raattcr; .and lastly, tlhdtf fyiHi the noost 

fusible substances, inelud^d' iii the body lUight 

han^flowed in burning torrents, w^hout uilidefgone 

any per^|)ttblo altemtion*- - 

SapT>osed Hc' imagined he had Ibu^td a ptoof of thlrf in the state to 

prai^of tins \vhicb . pieces of glrfiw had; been reduced at the time of the 

inciaMbnmd , , • - , ^ t ^ 

iaU«at drcadiul eroptjoijt, Jthat covered Torre del Greco, in 17 <) 4 . 

This glass, of which was AtUI distinguishable, 

had become of white* The aUeratiou eji^tended 

sometimes thr<?t;ifeg|tOui^i;.itft whole thickness: sometimes it 

left glass still, unjtoucned, with its origiiju! ‘eolbtir and 

transpareucy, .between two opake. crusts. ‘Delomieii laid 

before the ela<5i fevernl speciinens of these glassce, found 

io digging on the spot. He wns ir o good as to pi^^ettt me 

with A few specimens^ some, of whieh were authenticated by 
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«f Sv.’IBjTislak ro<nit'«6as in hitt T^nr dtj|o«^h vol; Inp. 

A hVc#''of‘<f&!tdowgfafl$b*enj.'Sn dlflVfert't'dl'Wc.flMW, tWwnfiices ^ 
, wbich eoiiTOttrd ihtei ■tleai^rUiW's.ipopwla^^ whik tfir 4nt«jrjp«r 
reisiiittl the slate nail appesraoce i«f glass, Pr. TholOMMi, in his eata- 
<i^srj^Utp)W^ i^Jr.fP'ly dfsenheJ 

'’frJKyfisfptraf ,rjiaw to whk^ )N gave nsair of gh*ti' 

^p*tas, ' - '- 

• j* “ ... facturer's' 
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t* nenawiiii tilJ]'tlie worIi;H)g c'eiiiai^. «f , 

it to for which 

he would &ud the suiue all^efraUcpf^^ |tt<o^teKs 

of devitiificsotido* , ' , 

*^Poiotiiieu, havioj^ »mn ihoA in m^ocdfeciicn# i?ith proC whicit coti' 
Pfaff, of Kiel, who was thea^^in Paris, fmpkly confoMed, jJofotnieia* 
that he had nothing to ohjeC^W^^t the icWtity of the efV 
feets of the gfass-hi^se #re ati||pP'fire tihat had pcted on the 
glasses £»und atk Totre dei ; and^ he fi^e^tad a few 
specimens for hia coUecttOf}«;.,V ',^ 

The fact, which anthorijaes us to coitt{^^ ih.e effects of jE^psdmentc 
the fir<i of volcanoes at>d of our furnaces intenuUei, {foo^^****' 

is supf)oried. hj?^.:S83ll>®rim«ut8, coipmunicat^ to ipe by IVir. d’Arcct. • 
d’Arcet, equally intere&tiiig for their practical 

applieatioFie»^ ^d^s^the umisequences deducible from them 
respecting the formation or basaltes. ', i 

it is well knoam, that basaltqs fuses about 60^'"\*^,«dg*: Sir James 
and, as sir James .flail, has veryj\istiy remarked, the product experimenn, 
of this fusion is a glass^ having all the characters and pro¬ 
perties of volcanic glass*. 1 have obtqioad .^ome myself, in 
pretty cobslderable masses, from the b^^l;rc prisms of the 
ei;tinct volcano of Dtevin, which, aftisar \a^ operation, could 
not be disttngutshedihom the glass ,prd4beed by the fusion 
of l^croblende rock, tonchstone, or vitreous obsidian lava. 

Mr. d"Arcet tried the processed of’'^Nitrification on vol- Devitrificatiaa 
canic glass itself. He subjected to it pieces of 15 or 16 of volcanic 
cub. cenU ^or 10 cub. in.], and of spec. grav. from S*775 * 
to 2*734; and observed, that they were completely devitri* 
ited the ure of a cupelling, furnace; but, if the heat were 
carried to ,“0* Wedg. only, pOrt, that had been before devi- 
trified, returned to tJiestate of glass, 

I need not .remark the cowformity *of these results with The result# 
those,, which sir James Hall obtained by*tbe slow coolingof ^ 

basaltes, which hue had first converted ipto glass; and op 
which principally b/foupd«d bis 0)fiii}on» that basaltes hai 
been origiaaily in a aUfte of vitreous fusimv 
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Artit I, »1 Ihe^ brought b*i»'U fotb<* stfttF nf 

litlioui Uni, inclutfd Ml*. 

quiluy d’Arce^ ti> haFdi^Mjri(iWtijii||i>,lied, tdutivi^ and 

tha tnaK b€ ^lAAde lpavf> na iUntht, that tlu \ «ouUJ M»|[»pt'v 
tb^! p)i)oe of th^f DiKtiio alontii (H Ure JUctA <joaliM. h jra 
becoming vet j sc.Hcr. 

/ xitrtnaiton ofwkat cuwa thereat diJfkreiiLC bfiaren 

Unh^patiHt d*tt(rtjnd giu\% 

O 'Ji A 

\Vi 1 V » »i- Can the tiotsi |. hdVe 1 ‘ecoiMed fje expUimed tn Mm pie 
* f rybtalU'itiott ^ oDv to e^pic,j!» 01 ' <.11 ffirircU aiI^ taotlny 

)k r<.<.'>m tiWilAlii'tth file iiiO«(,i <ihcta of thiu tuiusition of 
Mibs+anris to thf tfgii}a< (omrctc state, t}V>d vi^ith the h\]>o- 
tiiibio) of a siu>ulta4n‘OUs })t< ot^niattou o^sboiA oFthcir u\ d 
^ fkmenls'* Thi remanw loi me‘t«^t\ainuM». 

i '' j ‘f’ 1» tilts hm l»U»ft, wie miyobseivv, iluit, tf thme wer< a 

cry aiul ton at tlie '.<irrti t'tui, the opake 

mans respiting fiofn tlwst would im loiigu be 
glass, but the piodidct ol its det oinpo itio t 
’ III tin. m xt pbihf* if tin le vci» ui reulOy a eepaiation of 
'oim of the in^Ktdtcntu tUt gla<s, tiny should < \hibii, u 
some parts ut least* the app< uaiueorthe tu’oui , t!»» dt- 
gue of haiduess, apd the otlu i cl* iiatrers p#r wt at to the ni, 
ot wliieh vfL do not pcic* n» the iiKlication. 

^ <-1 <*» La tH, <»n this suppoivitiou, the slate of r ouibimition 

li kvi j »■ < ea^-Kl, the partules alMudoi <d sh<iuld be unmtdi^ 
t (ely « non U]> to the« hem cd nttio ol then sol,cuts but 
t* isrf'-tvni, that uothutg istikeu up f om 
»» 11 b' the most fiottnt atid>, ai Pt<<! by a hoiu htnt. 
Jt most bi lekmi vUdged tlu rMoi#, that lh» imfbuiou htill 
pibhiti; itid even thit*if is inoje intimau, huro it is lUi» 
that iuiivMiutt borbt s rim most hoinogitveuus, most solid, 
bardtM* lud most capable of rmistin^ fusion and ^olu- 

^ UM, * » 

o ' >i i A<tordin« to Mr, d’Aitigaes, deviiitded gl.m bcf^mes 

V' , \ f«'*bh agna, whe*^, by tedn<itig ittopowdii, tiie luatter 

V' 1 ’ wiiuUhjii belli sCi^iraft 1, and tvhych <i»rve lecipioially ai 

0u\t s 16 tavh othpi, area^ain liraoght ialoconlacJ. I con* 
<«nfl It was u pioj <1. sttbpet for cxpeniuent to dititle, 
* nbetfur 
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w^etlicr tHw fufcs»>n would' y<jst<M*e 
tfa'ff 9 pui‘ency> aud 'Othor chttincteristfi^ 

"^l<tdok a piece of th#^gl«*ssi No. 
tUat i»i window glass de^itnfied' 
iog white, perfectly opufce, 4ud of extr^<MrdiK»aiy strength 
nots*.ithstandiug its thinness. After redaeed' it to 

powder, 4 pat 7 gr. £lOS a platina crucible with « 

cover, -aud raised the lire > ''iPfee result was 

mass tolerably well fused, bul ji^lte, iucUamg slightly to 
greenish, and having barely'-^me appearandie ojf' being 
translucld-ofi the edges^; v«f;^-STOaoth'^8t<’;i|^.»pTfa^^ but 
beneath it full of Cavities occadioiWMt^^i^,^^ 

There was a loss of weight of 59 *hilK. J®** ^ 

tie more tha^ ^thousandths. . ' *>» 

It becamOPho 'interestiBg inquiry, to -fipd what ubangea Experiment 
refusion would produce plate glass, iti,;?whicb t|ife Mutual 
saturation of the sitex and its fluxes is coimnotdy tno^ accu- 
rate; and particularly wbether i» tpis ab^ be a 

diminution of weight. Into a platina'i^i^tjlo l’ipttt bs gr. 

[957*6 grs] of pulverized St. Oobin plji^gtesr and hept it 
for 3i htmrs at a beat of 4S^ Wedg, ■; was a’ ruasa 

coffiplfteTy fused, fb'^ .frizzled' 
ratheeli to use'the term of ,1^, *- 

slight commencement of devitri&^(d*i>fl^,V^^^^ bad u 
yellowish tinge, ttud somewhat than tba 

interior; alterations that ,^lr. d’A^h^uai.lh^. ,;|i|reudy ob¬ 
served in glate^ which, bemg more ai^ph^'fn itiia Composi¬ 
tion, and more perfectly pokbined* r«^f[^ tbd cobtipb^, 
act.ion.^£Jieat much more,' The. great' numbeii' blebs, 
tbaTllradsfpr^ed ia the Icwer p^tt, did not to dca f 


,t^ore\)lhan 3 


thousandths, ahy cb«»«h&i«b^ bf 
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termine wiPii, Acctiracy^its.ppt^'ific gravity 
loss of weighi of 2 dcc..:^*j[3 9'.^*!.'* 


loom for the aligjjte^suspmi^r 


n oc- 


♦ Tku suvfsf^r zz««dtii^<i-whh a laps,'ciA^itz'sa iwBMuw 
lity of sias^i fissar^'s, foriiuog:hy;5h«ii^..,*Mtme^^^ an. , 

equal sides. Bjr causing the'yafis tbrovH^ the two oppesim. 
fracraKs on tW sides, rudiia^^of ciystaSiW^ i^e percep^^i^l^ph^^ 
ncath the SHpiafior Cruft, dblzb'ldso^h^tiate the’first*^eiffects 6f^*‘ - 
Titrifieutioa*. ' ■ * 

- ' y 2 ; cttsioptd, .■' 
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<!As>6{*kedi ^ but the Uwa ol it hit i^vwiftity of 

ihAitter*. 

Tu fm>ub f«r rvjectMRg the hjpolhr^i:^ either 

of ti btiiipte modiScAttoii of Atruciure> or of h precipittition 
of a portion of the component parU^ let ue add the tncrea«e 
of AarcbieAv, atid dimtNarftOR nfl/vlk* ^ 

I ariher^Tgu- Ainruig the prodoct« of dcritrtfieattont which f have laid 
hiiUiip*,, before the ck&a, there are eootetalt as I have leinarktd, -Uaat 
cannot be scratched by ntrek «r>btal; theie are soma, ou 
which corundum acarcely Ve»vea a mark %'istble by ,a lens; 
and Mr. Ciflle'a No. 5 ttcratches lock crystal, as an aqua 
martna wouldi 

4nJ*5ei^i*y. Xhe deUh^tjfT, that glaM‘'acquires lu the piocf^s, is still 
more striking : though, like the hatdtuss, it is only the ef¬ 
fect of a wore powerful aggregation. All the pieces, the 
speciBc giavity of which before laid lifter the process I h.wl 
an opportunity of ccmiparing. gavlp n ihifereuccof Id or 18 
bulk «»io odditMMt* *Mi. d’Arcet had two cube-? of 
ttifieel bottfa bottle glass, of the tnaudftv'tury of la Garre, cut, foi tlit 
purpose of asoertmiung tlieir bulk, bJ^ the scale of Wedg¬ 
wood’s pyromptut* before aud after devitrification. One 
advance^ 17*, the other ll*; which gave for the first the 
prupotiion of lOOdto^Op; for the i.ecoiMl, 1000 to 95.’. 
The glass h’JViag been cut ftom the same piece, and ooase- 
quenlly being of the same qualify, the difference between 
the resulta cun be ascribqdl Only to a greater or less portion 
of the cement adhering to the surface of these cubes ; 
which, however, was Ikv from compt nsutuig for the diminu- 
tioa of tl»« original bulk. Tlib is faiilu r proi«d by the co¬ 
llar, wWh the fueces dc^itiificd in Keauiudi s ‘erfS^ 
as-^ume at their surface; a colour, that oftei^^cnetratcs 
tiiem to aopie depth, andean arrse only froip particles o? 
metallic oxides pout'aiued in the Mtiphate of lime em¬ 
ployed. ^ 

' e Mr. ijCArri't has soiactmtiw fOuad the wsktlit of Uierulirs of rIUks, 
wliklli he Sttbjscti-d to th*- pmeesM of tievittsdoaUea, tnemeassd ? ilu>u< 
namlthsof agroamt. m 3 graeuMto bat heylMeratca m a 

t fiRM'Ul. The must ha« brow ibe ra»*e with the pieces No. a and 
4. of Mr whi-th. »« has h^a seen, came ant with a coat mg. 

Hut this jftrvves Dolhmg agal^ssl ihe two experimeatv ro)kti<d above, 
awi^lf widioat cttgcttt. And »» ptatuia < mciWes, 

«. ’ f think 



r. il Ihink h io«y .wjd In dPTmifica- 

• properties, by which traiisparcnt U i^is^ttguished IVoib d.evi- ** 

- glassj’ aw' rtot solely 

either of thc^saroe iiitegrarrt pafl1:iclea*.:Jlk ’ 

aiecitii, which would furua# nhw caaipoMUd> the ot>bejfsh'^- 

yig separated by precipttatiou; buh that there is jrettlly a » charge of. 

change of propoilious in the comiK>tttid, by the volatiliza* 

tioii of Ascertain part. It l^hep^the progress ofehemi* tion of «ohie 

cal analy»s daily teaches ,that Jess than a thousandth 

part pf its substamse added, >i»t^ahstmoted from a compoQiid, 

produces striking changes itt its propeitie*,, tfeat t^e esen ad- 

raiit the explanation^of so many chainicteii,^ ,4it»d of such 

striking properties, simply by the mod«i^8tj[^t»,re. : 


aaoBtsae 
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Analysis of Olefani Oa$i Vjy Mr* lrii&db<|i1ftll^'^&^ SaOs* 

su»«*. 


\^ t T > V 


',5 


Thb inflammable gasses product the deconiposi-Carburetted 

tion of vegetable substances were long cohsideired as sim« hidrogen 
pie compounds of hhirogen and carooh: but, wh41n the furaed^t^eon 
proportions of these elements weib endtied to be as- tain oxigen, 
certained by the quantity of carbomcbci^ gas pleaded in 
tlieir combustion, and that of uxi^n g^s employed to burn 
them; it was found^ that more water was formed,' than 
ought to hpe resulted from the Oxigen used : whence it 
admitted, that the inflammable gas must 
hav^VTraisbed the oxigen for this surplus of water. “^Jr. 

Bertholf&t has made the greatest number of experiments BerihollerK 
ott this subject; be has subjected tn analysis several inflam- «xp«rinienu, 
mable gasses, obtained from* the distillation of moistened 
charcoal, of oil, und of camphor; and he has found, that 
fhese gasses, all of which had beeu considered as A:oia* 
pdunds of hidrogen and carbon, and had been termed 
carbaretted'bidirogens, contain oxigen also, and should be 

‘V**' 

. • Atm. it Chira’ yot LXXViy, p. Sy. Read'to thl v^ociety of 
Physics avd Nataral Histury atCeaefa, April, 1810 . * 

. , ; t »• called 
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- |>CsnPIANtr-:CASi 

called Thy gasses* w,ljiqJ|';I.oV 

lairied by of •,alcohol, afid of t^ulphuric 

etlHrv, iu lound, ahcr accutate anal^fes, 

to bfc- iuclted^^A the bathe class*; and it was the »-an»e ;ivith 
ren|>ettt tO' the hidregen gu*, t^iat Dr, Thomson obtaiviod 
from the distillation of peatf.. , 

After so many experiments (Concttfring to prove, that 
oxjgcn is an essential intc^i^^iaia in the aeriform Com¬ 
bination of hidrogen arii^ 4 ^^^pijon, the examination of a 
farther namber of coiopo^^,^ iafiUmtnItble gasbeu would 
seem superfluous iiad \i is ,ji(4doubt for this reason, that 
ttie olefiatil^lgai^^iiglbA^incd by Subjcsyuiig to a geulle heat 
a mixture ,6r4I<(^bl with fc>i»r times its weight of sul¬ 
phuric acidoias wot yet been arcurately. analysed. This 
gas, discovered by the Dutch pbemists, is particularly dis¬ 
tinguished from every other iM%tmtuuble is well 

kiitmn, by forming an oil, when/mixed with oiximunatic 
acid and by furnishing more light, aod more carbonic 
acid, wlieri hurntniv' « 

When olefiant gfei.s ta detonated with the proper proper- 
tiou of Oxigen gas fbr burning it completely, it breaks the 
strongest eildiom'^itCt^^* This has prevented Mr, Bttf’tiiollet 
from adding its anil^bk: to those 1 have nientiontd above r 
and he m<MlCi;pb/’a'tlC‘B{tp* surmount this difficulty, be¬ 
cause it adgiit t>« potj^Hied, that the olefiant gas contained 
oxigen, from’hti wx|ieri«ieftt of the Dutch chemists; who 
announced, that this infiaiiimable gas, if fmssed through a 
redhot porcelain tube, expanded, and acquired all the 
properties of the oxicarburetted hidrogea obtjiiaed from 
bultiUuric ether by the sam«’ process;^ . 


* Sec Jotirnsl, voL XX f, p. 326. 
f lb. vol. XVI, p. 24t. » 

I 5-Vben tb« Dutch c^iemists mentioned these facts, they were un- 
jtequ&inted with tiie methods, bsnee ittveitlcd fl»r tumlygm^ inflanuna' 
ht/sfaiises w'itb afxmaty; and conwqiaently contd not make thre cont- 
parison w:di |»rcci»i«>o., It is piobablc, from other experiments, that 
caafhoit must have bron dt;posited in the This pniccss re(|iure« 

msay prmiutiuas, for us to place any coohdence in its resuks. It is 
necessary, <2hotilfte olefiant gas should he peifccUy di y, and have no 
from the utmosphcrcmiycdhritliit. 

Dr. 


% 



ANAIAilS or OLT.HiNt GA». 

Dr. Ilttory lue^nvidt* ki»ow n the ga^‘Ol|iiSi ol Um* Hr. 

sIaw cowhu&tkOt) ut' the uUfi.iitt in t|ii;i < i his 

Uiventtpn» uliu-li ixpo^ei. th»‘ o|>^<‘r4ter to no dunper 
I'toni the bieaku)^ ot the vesei'i^; hut from hit'lrehMKb he 
hds not (lediuieo the ion^eipifuci'i, that m<^ht ht'tit awn, 
icspectinir the aital *,mh of thi'- j'Us. 1 shall exhibit then) 
following liu' n.ita of the hnglish chtintbU 

* 

I pT'yjeed to the h-suHs, whiiiU I huve obtained in rc»^^' 

all the^-c fxruMiments. * 

The olefiant gub wal \iirepared by afcoliol 

nitb bulphuiic acid in the )uo|ioittunb menti^cd abm*'. 

! inter!u{>ted the distilhition before the white vapoiire., pin- 
dneed by the p4«ir.enee of bulphurous arid, were ahundm.t. 
'i'his suI|>Uuri)Ui} arid, x^ueb w*it lU pait f.i the state of gas, 
was absorbed by ln{tiul nhiiiiouia. 

When 1 weigJied the olenaiit I'ai, the haroineier wab at 
O’ylS'jvl [2S“2h in.]. 'I'he tfieifliometer attached to the 
barometer w.ia at 0*76* [03*7«5* F.j, aiul the tempemture 
of the gas the s»nte. 

’I'lie eapaiity of the receiver was 3547*® cubic cent, 
[.'14*83 cub* in.]. « 

I’he mercnrial j?at;c, in the receiver exhausted of air, 
.itood at 3'5 mil. [l*J8 line], Tlic difFereoce of weight be- ‘ 
iivoen the empty receiver, and the receiver iiiled with the 
oiehant gaa at the extreme of moisture was 4*147 gr* 

[04 Ob'S gfs] without any eoircction. 

The difTereiicc of weight of the icCeiver when einpiy and 
wlv. i ^ntl (0 dtmoNpheric uir, under the same cireumstauei^, 
was 4*‘21 [b5*O20 grs]. 

* Bilu Knt. vol. XM, }>. 394 fScc PbU.Tram,, fvr 1808, p. 2^9; 

01 Joarnof, vol. XXIt, p. 83, for the original.]* 

f l>n rompnrmg what follows hero with Pr. lleury*s Paper, it ap* 
pf BIS, that tiiu' Preach trawtlalor has tttade several mistakps with iv. 
r<tr«t to tht' Ajoires, hy which Mr, deSaasaarc has been nnsioil. What; 
hr says therefuir does not apply j and, as of coarse it would be useless, 
n o emitted. * • 

^ • 
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AdtAliTSU Of aitVfUMK fm* 

|{|.^nc;t} tt thtft th« vteight vi 

u to tiiai of driy ^pi ati lovo to 

1 have foai:t4 by idtrfCt 4>xpenmeiits ut the temperature ot 
[51“ F.jlf tbc litre [s!*! wiu« pintbj ot <Jrj atttio«<» 
/k !• air at 0*76 of u iiiut. [iO'B '*>,} weijfh gr. 

flS ;)67 gis]; coufisquentiy, from ibi taHo 1 hav/«* ^'tvtn 
ahovc, th litu* of dry oletlaiit gaa vvetglia l'i*vp8 gr. [Id'bfeb 
gri] lit thu baine pressure aii4 tftuperature* 

I now proceed to tlaj auafj^W of the ga& by its combus- 
tio'i over mercury in VoUa^'a audioiurtcr* | have atieady 
saidy tliat ihtb iiisiiiimeot barata, wheu olchaot gaa in de«* 
toaated in ttf vtitb ueaily the ptoportiou of oxigeii gat re* 
qui&tte to burn it; but I prevented thit m^cxlent, by cni> 
plovinga ran^^h larger proportion of oxigen than the ole« 
fiHot gas couid consume. • i 

I mixed 100 parta of the lutt^ whh 500 patit #f oxigen 
gas deprived of carbonic acid by pJtash. Tbate 500 paitt 
of oxigeo eoutained ^3 S of tntrogen, and .476*5 of pure 
oxigeiu ' The mixture wiia tredured by detonation to 40^*5 
parts. Fota*«h and hidrosulphurft of potash demonstrated 
in this residuiira SOt parts of carbonic acid gas, 184*5 of 
oxigen gas, andal4of oitiogen. • 

After the separattqn of the cat bonk acid in the residuum 
of the detonation of the okbaut gas, ] examiim} whether 
the whole of the ple^ant gas were burned, by adding to 
th{ residuum a small portiou of hidrogeu gas* sneasttre<| 
Kith gieat precisinii* and dckonatiug the mixture. By this 
®trond detonation not more than one hundredth of ©aiw 
home acid at the most was formed; the condensation of 
the gasses by the combustion was equal witbfcr'a,,,j!JW»«‘* 
dredth to what should have resulted from the aetj^i of the 
bidrogen gas I had added. The first detonation therefore 
bad effected the eombastion of the olefiant gas. In the 
calculations from tint analysis I have paid no regard to the 
products of the la&t operation, because they ore scarely to 
Vh dcvinignisbed from ^rroure of obseryoitoit. 
r JFrom these experiments it fallows^ that 100 paits of this 
ohrfiant gas consumed for thett oumbustion nearly SflS parts 
gf oxigeo gas to form water and $01 parts of carbimk ouid. 
Byiconipariug these numbers^ib the litre, and substituting 
' the 



AtiAi^irsti otiisfiAliT «as« 


( . 


tlMf oorresvwi^tBj? wtMght, we UtiMiJ, ‘ IflO parla b> 
ivptofit of dry tileliunt gsiS <4)ntu)i<l ' ^ 

C <irijOn 

Hidrogeii * *......* JSTjS 


0H*8d 

T)»e sum of these prodtiQtft wpresortts very nearly the 
eight of the oleliiatit gas* tljt^tl; I had luhjccted to ana* 
the dUVereuce of e hatidtedtn iind Imifonay be 
scribed to crrotir ot obseirvfttion, or indeed to the ^maU 
(quantity of iuEuinmubie gas that ^oaoeped comhustiou* 
lienee it follows, that the olefiaut gft& does m« 1 contmu ^c(mia,ni nn 
any ab«iervtthle qoMittity of osigeii, that it iiT^oinposed of oMg n. 
hutiogeii and t^rbon, and that it should bo termed cathu» 
reiUd hi^itgfnp , • 

Olefiant gas appeari^ to me to vary a hltle in its weight \d’tes a lutie 
and (oiuposuion, aeeordmg to the mode in widch it "1 
piepured. When the dtstiltaliwn of the utcohot and sti!* pti|jdianou. 
phune acid is carried too far, the gas obtained after the sc* 
puratioii of the sulphutous acid is a trida lighter, and con* 
tains a •little oxigen. lu coy eitperinientl^* however, this 
oxigen never exceed<ii the four*htU)dre4t}i (lart of the gas. 

In thM? processes which I condnetei) an, that thne was The difierenre 
no oxigen in the olefiant gas, 1 did not always find it 
precisely of the same gravity, or with the sitme proportion n^ud wiik 
of hidrogen and carbon i hot the. ditfi»r«iice amounted only 
to two or three hundredths, and coaseqaently was not alto* 
gather iuciepeudent of errours of observation, (n the ex-i{t.M<»tckt equ»l 
pc*>ou uk, to which I ohiaitied olefiant gas of the greatest *”*^*“°*’i*^*‘‘‘® 
specifid ^ ra^ty and most loaded with carimn, its weight was 
precisely tTiat of atqiosphiiific air. The litre ["J*| putts] of 
this dry gas weighed l*i28 gr, utO*5b[2}l*8 in.J 

pressure, nod 12-5* |04*6* i*'*] teniperatuiw, 100 pans of this 
gas, mixed with fiOO of oxigen, were reduced by detona* 
tion to 403; which contained'208 of acid gas, and i^4 
of oxigen; not meotiouing the 12 pa.ts of itiirogen mixed 
with the pxigeni which were foend, to about a hundredth, 
in the residuum of the procieas* lOQ parts of olefiant gat 
by weight therefore consumedparts of oxigeo gas, nnd 

formed 
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fonn*(l ijo-s of cj|i*l)O0ic aCMl. ffence it fotlovb, tlml JOO 
pjits of oU'iiftiit ga$ hf tvdigJit contain 

I's MTO{ .n Mit Cnrbott...8(' 

Huhogpn . ij*ii 


100/7. 


t M* 
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Fiom all tlicsi* J concUidt, tlml oli'l'miit g.ii- 

rtltn pioperls projiart<l, OOntulOs no heusiblc cn»»nif iiy ot 
In thispintc itut apocliic gravity is tqualor (*ut hf. 
uiibnor fb tiiat of atikiosphf^ric an. One part of tlyss ga> 
iiy hulk eonsntncs nearly three of‘oxigen for it* coinhustionj 
and! foi ins two part»*of carbonic acul, *' 

Otmftinvaj' Q^ctions. olefiant gu-^ cmiiuinc, b) weight* 


i'arbon.... 8t> 

llicliogcu .........V*.. tl 


100 . 


'■ IMlifin parts of btdrogen appen to sii^t a eoiiib iisaLion 
to about hail tiieir hulk m (lib'-olvuig pints of carbon; 
a’ld the olpfiaiit ga* thence rcsult'og l.as bj caUu>atioti i«i\ 
marly the spec 1 Be gravity * that i iouinJ in my hr t *. ipe. 
riment. 


XII. 

AfiSiractof <t Paper au the mutual Actwn of t„(tallie (hides 
and ulkalme ll^dtosulphurels. hy If Jr. (* \Y-Lns!»AC*. 

riiM 

Mu'"! JL UK pji^ier, to h sketch of which I licro con fiiitiny self, 

uicUide*- the expen men ts 1 have made on the 
\Jk»'IK hv. ot tnetiilbc OMdeaand alkaline liydiobuiphurets. |«Vouud, 
Aui.ii nimr.K. That the nietaUic oxides, in which oxigcn is greatly 

condensed, m» thn*e of zinc and iron, do not decompose the 
hydiosulphuitts. * 

,‘2(Ily, 'I^hat all the other oxhles ilecompoHe the hydrosub 
phwrct-, and yield products, some of which vaty according 
to the poiticulur nature of the oxides. 

• Ai'n ill. Chun, nol LXXVIII, p. 66 Tt«* |inocipaI re uU> wi re 
mcntUiai.*! ai a cluroitcat lecture 3 I Polytevbtirc School on il.( 10th 
* ‘1 
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phites^ or sulpHut^'tted suijpbitea; tt:n4 
sulphiirets. , . ' • 

5thly, Tbftt it ia consequently imposMble, to obtain tlie 
bases of the by)dro:»ulphurels, pure by means of meuilic 
oxides. 

» » ' < ■ -v, 

• Ctblv* Tbatj, «rjbcn o,suliJhui^ii« dissolved in water, there 
is never any sulpb^e fora>e<l|>v'^i|^'as generally appp^^sed, 
but sul|ihite8, (it sulphuretted ([j»||piites. 

I shall relate.some of the experiments^ tliist led me to £./i>entncati 
these results; and take firat as an examplf^^t|ie txkck oxide 
of manganese, and very pure and colujUrkss hydij)sulphurt't , 
of jKJtash. 

As soon as these two substances are mixed, their mutual 
action anoounr^es itself by r* veVy sensible elevation of tern- 
perature; the hydrosiilpIVuret takes an oranj^e.jellow colour, >f 


like the sulphuretted bydrosulphuretsand, i\hen rpurintic 


potaxh. 


acid Is poured iu, sulphur is pivcsyiitated, and sui]:)ftitleiled 
hidrogen evolved. On heating the joisture, it speedily 
loses its colour, and becomes aa, limpid as water. At this 
point the*li<iuid, which is strongly alUaltf)e, .|i'vecipitates ace¬ 
tate of lead of a white colour ; and it miglit be supposed, 
that it contained only potn$h; hut, if cnuriatic acid be pour* 
ed in, it immediately become,s turbid, sulphur is thrown 
down, and solfihurous acid gas is evolved. If. after havu)g 
boiled and filtered, muriate of barytes be added, no precipi¬ 
tation takes place. Lastly weak sulphuric acid, poured on 
well washed oxide of luanganese, dissolves cold a large quan- ^ 
tilyv ''’tnou» the evolution of any gas, particularly of suj- 
phuretteu'udrogen. ‘ 

Ilciice it follows, 

Jst, That the first effect of the oxid^ on the hydrosulphii- Besults. 
ret is to convert it to the state of a sulphuretted hydrosul- 
phuret, acting in, ibis as the air does on hydrosulphuvets, 
anti very probably giving rise to a sulphuretted sulphite*- 
from the commencement of the proeess. 

S2dly, That a great deal of sulphuretted sulphite is after¬ 
ward formed. ^ i 

;^dly. That no sul^dthric aciddsproduced. 



76 } 


Oxide of 
topper and 
saiphsretted 
■hy(irmu!pha> 
ret oS barytes 


The tvo 

experiments 

compared. 


Solution of 
■iulphutets in 
water. 

Siilj.huret of 
-iaiytfs. 


SuTphinot of 
po:a:.h 


iKijIj-hareltcd 


Acrtovr O? « QK AI^ACt3(K»3ITI»»«»t;Lrm7RET». 

4th1y, TK«t tlie of 'mang^Anesc is brought 

back to a iu4 that no sulphuret bf manganese, is 

formed;' '' ‘ ' 

As a second example 1 shalt tatte the birovtn oEide of cqp* 
per, and the sulphuretted hydrosylphuret cf bjirytes. Thyse 
two substances act strongly cn ,eaqh otlier j aqdl, if. they he 
' heated, the liquor prese»tl[yJoae£colour, and no longer 
oonfoins any thing but of W sjjil- 

pburetted sulphite. T|ie.t^tde, alter having Wen washed 
till the wafer that comet,olT is, nodohgt^ precipitutec^ by #ul- 
phurtcacid, liffetve&ces with muriatic ac^d in consequence of 
the tulphurqv|^ awd evolved, and a*gteat deal of muriate of 
.barytes is jgrmm* Ibe , residuum, washed anew to remove 
the latter salt, and then treated with very weak nitromurialic 
acid, leaves no other residuum than sulpha,w^ich poUects 
on the surface of the liquid, ' / ; „ , 

Hence we see, that the oxide of^ manganese and the oxide 
of copper, though exhibitipg the same general result, have 
acted difierently in this, that no sulphuret of tnapganese was 
formed, though sulphuret of copper was produced: but the 
cause of thi$^is, the oxide of manganese was only reduced to 
,a minimum, and in this state it has little affinity to‘sulphur. 

1 shall aot relate any more experiments of this kind, but 
shall conclude with ii brief account of what happens, w,ben a 
stilphnrei is dissolved in water, 

. I made some sulpharet of barytes and sulphuret .of pot¬ 
ash with a gentle heat. The first, dissolved in walef, ,]eft a 
residuum, which, after having been washed, dij^olyqd COjm* 
pletely in muriatic acid, evolving a great deal of sulp hujrpu* 

The solution of sulphuret of potash, into wlpj^f j[ poured 
muriate of barytes, yielded but a slight precipitate, which 
dissolved completely In muriatic acid,^ I'he mixture had 
been heated, and On cooling a great***11^^ crystaU of 
sulphuretted sulphite of bayytes werejdappsited on the sides 
of the ve.eee), 

I found also, that the sulphuretted sulphites tVerenofal'** 
tefed'by exposure to the air i uad th^ a neutral sdlplfite can 
dissolve' a great deal of shlphut," without becoming acid or 

kVkallrje. ., . ‘ 

: . '» < 'C' ^ ''T' it 

xih. 
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On the Ore of Platina of $t,Dom/Hgos I^^A/r.GUTTOh- 

MoEttAD*. 

It hA<i Tong Ijwn supposed} that plAtina was found onljTiu pjjtttna repoiri! 

tli« gold nltncfi of Santa*Fo and of Choco in Peru. Twenty to iwve 
years ago there was a report^ tha^ boone hud been obtained st Donur^o 
from a ferruginous sand «* St, Dudtingo; but apparently the »onieyt ir- 
exAimnatiou of this was not eiecuted so as to give decisive 
resulted since it has not beeh published. The report, no 
doubt premature, of its existence in Sibetih^ has bkewiisc 
died away. The singularity of such a litnited and appa- 
reiitly exclusive situation remained attached f platina, till 
Mr. Vauquehn found as far as 10 per cent of it in the gray 
siUer ore of l^edalcanal; wl\,ere he has no doubt it is ip the 
metallic state, but with.^it Wingaccontpauled with eithi^r of 
the four metals lately discovered m the platina oie of Periif. 

What Mr. Peic) submitted teethe inspection of the lusti* flji latn/T* 
tute, on the litU of PYb, 1810, leaver no doubt of ihe cMst- ” 
dice of this metal m the eastern part of St. Domin'^o. fi 
was hi ought thence by siirgcon-niajor Dub»ry,nn * ulightcn 
ed naturalist. It exhibits piicialy the same charactcis u 
that we have from Spam. 1 he gtnius, equally flatteneil, ar^ 
in geueial a Itttlje larger, and it** sfieciflc gravity is a httfe 
greater; which may arise from its having been mnie carefully 
frend from foreign matter, though the magnet 'till separates 
^ome from if:. It is found, pnncipally after heavy rains, in 
the sands of the river Yaqui, at the foot of the mountains of 
Sib.. nrhese sands, which contain also a little gold, are 
collect. ^ by women, who, without washing them, sell th *ta 
fora few niaravedis. 

Mr. Jennnety, who has begun to manufacture a few hec* '.•.cr i<. « ' 
togrAmm''ea of this ore, informs me, that, liaving slightly cal- 
cmedr it, and afterward poured on it sulphnnc acid, he 
perceived a few grains of gold among it. 

a Aim. 4io Clum, vob tpXXlM, p. das. 

f .Mliude Cfiuu. vx>l bX, p 3171 ui ysuraal, voLiVni, p }3f 
>1 should also have mentioned the ore troin Brasil of ablclr 
an account is given by Dr noUaatm, in the Phii Trims forisop, p 
2(10. 9ecJonioal, vol XXT, p is C) 
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Two fpro>«*s <rf 
artUt (uU. 
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anrf 'uo j e w 
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Sort* ttf, 

jA r the firtt liBb^ettn^ <lf thw SOV tt), ati intmRtmg 

comatmnci^tion frtttft Dr« Anliai KdrnoadiitoiiU vus reial, 
the trfru$ |»*irasititu , ar Arc*tlc geU. Owiftg to 
thi‘ rtmou wta-iUoii of tl.e heunts of thw gull, )l*t historj 
and njaartma h4>e huluM^o Inen httie knoau. Di, j!Cdin<J*J- 
•it'Mio has now lUustt ttcd theoiir ])t has obitntd two kiixia 
oi ai<Uc guHs lu tit I laod«i tiu tomntob sort, 

'ailh th** broatt and belly of e inott-e <u our> 4nd uuothtf 
4>6it, with the bitastand belly puieehrte. ITaeh kinA kttf> 
♦ogfther, and the wh»t»* is a lut,u ayd htastti Intd, but k-a 
boi<l thin the other. 'Ihe cloetor is therf tore iiithTifd io *ou- 
stUti theiL ^ mt tcly as saurtit , but a> distinct «>pc<ifcs 
At tlu siine lUMting jnofes or Jamisoa utij to the o- 
cutya bhoit (UmiijVjou ol s<»’voi d \ inctietof the p*-tuon8 
stone i)auu<l /ijron, wluth he hud Vit ly dwooteiPtdl* unhid 
ded m sn nitc, in Gallowaj. lie d o infuiuifd the sorutt, 
tbit he bad ob eivid, in ‘•atne reck in flolloa ho*h 
tl. b'ownandtht jeliow subs, lut ot that "ei> lar (-*1 
1.4 (. wn to uimcialogisis b\ the n imc of rutdite, oi pin a* 


Mr r Iw 
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Mr. I d^ewOith Uiforms iw», to it a.i ironokilitoa of , 
8{iiM, d,^rttably to ins (Oust juMon dcsc ib«.d, v/1 WX, 
p. uiaj It covered «uh mof IJprtlaad Mon oi 
with iny c thei tl in flags ui i > i»s, that do uot mibtbe w iti r, 
•ind thii ait oi a pUasii u loloui that Ute FV>nd oi I iibt 
1 luds in Inland, which t^is t ot ill th'™ luhhishops oi c 
bisiiips, thought pjop I, without niij clittluUon, to pif ent 
tb< jmish of Edgcwoi ti.u ti witii the cost lie 

anij ih-at the Dublin Sointj I aM otdered x wt kn^lSioclel 
to be made of the '•piie, and Ua njiclum«'y eslS|ilo>viJ m 
ranini 3 |: 't, to fatiht »te t}n meet on *>l su4.h on aui«siUul budd¬ 
ing* in different puts of this couiitiy. 

7 he vif VIS of the < oast of liehind fiom the 1b ij of Duhhu 
•“e uncommonly beiutifnl, hut the city a|>p<*«uH flat >u?d 
uninteresting from its hniing seurely any eUsated bnilduig, 
the only in the whole city bung that of St. Batiuk^a 
thurcb. As th« (Bu«e of tins defect has ptobibi) bteotlic 
expena atUndmg the roiistj-nctiow ot stt< plis in the usual 
mode» we m^y now hope, that it wUl not long continue. 


The 
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The annual {lublicatioh called Diary or infc-rmation 

WomatC9^lmanack,\\Vi%i^ycry year, a Ceniury, ^ilni^he^ 

couluined a certuio number ol'inathernatk'jal pi’oblems, to be wiiiers of Oia 
answered in the Diary of the following year. The 

tion of thi^e has answered several valuable purposes; io thdr an^w^rs 
paiticuJar it; has awakened the attention of many to the ' 

study pf the tuathenuitical sdenecs, who would not other- 
wise,have thought of them: the^ticstionshave served to ex¬ 
ercise the ingenuity, and call f^rth the exertions of young 
matliediatictans, some ofwbom have in time at rived at great 
eminence, as cultivators of ntatbeinatical learning: and, 
lastly, the work has served as a repository for the preserva¬ 
tion of many curious mathematical d!3quisitior.o,’’which, but 
for this mode of publication, would ticver have been known 
to the world. , . 

The beu^C^l inHuWice, whicli the Lady’s Diary hiia 
exerted upon the state of mathematical science in, this 
country, has been long felt aft^l acknowledged; and has 
been particularly noticed by the writer of that very valuable 
analysis of the Mecanique celeste, given in the Edinburgh 
Keview,^ Speaking of the comparative state of mathemati¬ 
cal knowledge in England and on the Continent, he says : 

*' A certain degree of mathematical science, and indeed no 
incoMsiderable degree, is perhaps more widely diftuscd in 
England than in any other country in the world* The 
DadU^ Diary^ with several other periodical aud popular 
publications, are the best proofs of this assertion. In these 
many cthious problems, not of the highest order indeed, 
but “*di having a considerable degree bf difficult)’, and far 
beyoitJ the mere elemeiitp of science, arc often to be met 
with. And the great nnmbcr of ingenious men, who take a 
shar^in proposing and answering >t|iese questions, whom 
one has. never l^rd of any where else, is not a little 
•utpril^tig. Nothing of the same kind we believe is to be 
fcRiod in any other country.—The geometrical part has al < 
waya been-condncied in.,a superior style; the problems 
proposed have' tended to ■ ow’aken enriosity, and th^ 
solutions to convey instruction iu o much better^manner* 
than is always to be found in jpore splendid publications.’^ 

—[See EdWRev, voh XL p* 25=2. ' , * 

• 'a 
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tC|lil^Tl!^XC !fEWS«. 

' ■ ' la ' 
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X cullectiQ«i tbe ;^athematical quQ«tions> as well a» 
oilier fro it* bt-ginniflig to the yetr 

1772 , was{»»l3lbll^ alkint tliat periorl, by itt prdient inge¬ 
nious and learned editor, Dr. C. late of tlie Royal 

Academy, Woolwich. That work however b^iog now out 
of print, and the stock of questions uoiy considerably 
creased, Mr. T. Leybourn, editor of the Madtet^ttcal 
Repository, has issued pro|)0#als for publishing by subscrip¬ 
tion alt the mathematical'questions, and their answer^ 
from the commencement of the Diary to the present time. 
Beside the valuable note* given in Dr. Hutton’s edition^ 
the present editor intends to give otliers, and in particular, 
he means as frr as he can, brief notices of any cir¬ 

cumstances he may be able to learn respecting such author* 
of the answers to the questions as are dead, aud even of 
such as are alive, when it can bC d^e with propriety. 

But as many of the authors have now been dead for a 
number of years, and havccnot been known beyond the par¬ 
ticular circle of their friei/ds, be is aware, thst this part of 
the work can only be rendered tolerably complete by the 
abhlstiince of such friends to his undertaking, as may be ca¬ 
pable of giving the mfonnation here specified. He'venture#*^ 
therefore, throttgh'^e medium of the Philosophical Jour¬ 
nal, to solicit coaimunicatron‘« respecting the authors of the 
mathematical parU of tho Diary. These may be addressed 
to him at the Royal Mihlary College, Great Marlow, 
Bucks, 


Lcmdmt fdospital. 

Dr* Buxton’s SpringCowr.se of Lectures oh tl^ Vacticc 
of Medl<;ine, will' be coonneaced about the 20th of Jati. 


1212. 


4 Anatomical Theatrft BristoLj ^ ’ > 

s ’ I 

Mr. Thomas Shufe will commence his ^prtdg course ^ 
Lectures on Anatomy, Physiology, and the Firiucipf^ Aud" 
Openatiqitsof Surgery* on the 17 th of January, at 
morning*^ ^ . ‘ w , . 
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ARTICLE I. 

V 

On the Meehanism of Flowers, In n Letter fiwn Mrs* 

Agnes Ibbetion. 

To Mr. NICHOLSON. 

SIR, 

J[ AM now Xo give the mechanical management of the 
fiowersi 

That each natural species has a different mechanism, one Meehaniiia of 
peculiarly suited to its shape and structure, 1 am perfectly 
convinced, from the dissections I have made of such num-. 

' bersV'~having tried every sort of flower, 1 could procure. I 
am indeeu^ not fortunately situate in this respect; as I am 
not near many gardens where curioi^s exotics can be had, 
so that I am obliged to be contented, in a great measure, 
with what the indigenous soil and the common garden will 
3 'iejid, which do not produce me that variety 1 could wish. 

Indeed I did not intend to pick out the roost animated 
flowers, lest it should be said, that they were exceptions to 
a general rule; I have rather taken the flrst that occurred^ 
as there is no flower without mechanism, or the beautiful 
arrangement of which is not such as to be well worth tha ^ 
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ON THE MECIIANIIM OE FLOWERI. 


The mecha¬ 
nism of the 
pel^galxt 


The flower 
dilates and 
contracts. 


contemplation of a philosophic mind : and when it is cion* 
sidered what a quantity of plants there are, and that each 
species has its appropriate contrivance, what an idea does it 
give us of the Creator of all ! 

1 shall begin with the mechanism of the poiygulie, all the 
species of which are, I believe, managed in the same way. 
To defend the stamen and pistil, till the seed is to be im* 
pregnated, a hood covers them ; but as it is also necessary, 
that the sun should, at the same time, shine on the female, 
the hood has a gatherer behind, see PI. II I, tig. 1, a a, to raise 
or depress it. When the sun appears, the contraction of 
this gatherer, in which runs tlie sp’ral wire, draws~back the 
hooif as at fig. & 6 is a small bull, on which it turns aa 
on a swivel. When it falls back, the drops appear on the 

•i 

pistil, and are seen saturated with the powder of the stamen; 
but if a cloud should in the mean time obscure the sun, 
and the wind rise, the gatherer behind would directly be 
lengthened, the hood return to its [ilace, and the drojis of 
the ]>islil retire within the orifice. 

How often have 1 watched this beautiful process! Seated 
on the ground 1 have at pleasure made the hood rise and 
fall by the help of the sun, and a wet na{ii1iin, elternately 
admitted over it; thus viewing all its mechanical wonders 
ut once. 

The wings, represented at fig, 2, 3, 4, have also a part 
which contracts and dilates, fig. 3, Jd. The spiral wire, 
meeting at ec, fig. 4, is fastened to the exterior edge of 
the wing, passes thence to c c, where it forms knots, and 
is then collected anddraivn together to a sort of pin, round 
which it winds, while the outside part, fig. 3,dd, gathers i 
II{) like a gatherer, and tiirows the wing from it, drawg it 
near the body, alternately, as fine weather, or bad requires 
it; as the part^’wil' necessarily open it by the contraction 
of the spiral wire, and throw it from the body of the flower 
to admit the sun to the seeds, that they may be perfected 
by its rays. 

jOu examining a flow'd' this effect will be easily seen. 
The lengthening of the filaments also serves to keep the 
hood op^, when the wind blows; but when the sun sliiues, 
tjjf'y contract, and the hoed is again at liberty to retire 
» Itfick: 
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b&clc. It seldom falls quite off. It. is ctirious, that the 
species of swivel, which helonp^s to it, is common to plants 
ill "pneral; but is so contrived, that the part, within which 
it turns, is but three cjuarters of a circle, see fig. 5, so that 
if with the finder you turn the hood quite down, it conies off 
Trip same piece of mechanism is fouinlin the phascolns leaf, 
and in many flowiTs. It is inconceivable what u perfect 
weather glass this flower i*: not a cloud can pass over the 
snn, th^at does not change its position ; and every night the 
whole flower is drawn up close, and shelters itself under the 
leaves. 

The next flower, which I shall consider, in some measure 
resembles the last, being a diadelphiun, the phascolns vul¬ 
garis. Here the principal contrivance is the contracting 
of each part to the lorm of thVi pistil, by the means of the 
spiral wire. The wings arc moulded in the same model, 
so lliat by drawing the spiral wire tight, it must necessarily 
Bh{‘on the part on which it is placed; and bt this means 
throw' itself to u certain distance from the body of the flower. 
In Its oerfi'ct state, fig. fl, gg, PI. IV, is fastened on to 
A A, figs 7, R : of course, when the top of gg contracted 
it will posh off h A, by which means tht-flower opens to the 
snn, am! sends back the banner fig. p; w'hich contracting 
in its turn !»y, the means of two plaits* under the collar it, 
it can wa\ dseif backw ird and forward to admit the son, 
or to shndi' t}i ’ body of the flower from it. lii the same 
manner the part gg, fig, (i, by contracting, fills it up, and, 
drawing the side which projects, almost turns the wings 
• ronnxl, and throws the t.youei at a distance, lc;ivi!i2 the 
pistil to twist till l!;c kt^d tv, figs 7 and 8, is broken, which 
ex])Oses the feuwde to the sun. Then the usual process 
takes place. 1 have observed, that, when the phaseoUis 
grows in a hothouse, the keel geiM'ra4ly breaks; .but it 
appears, that the temptratnre is not high enough, to 
produce this effect in the open air in this country : we pro¬ 
perly therefore can trust the indigenous flowers only, to 
teach us to understand the real motion of a flower. Na- 
t'Nre certainly intended the keel to break, and exfiose the 
pistil to the sun'§ influence, while the drops appear on It: 
as the keel generally slips off from most of the diadelphian 

plants 
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plants at that time. This female is also another proof of 
the spiral wire being inserted without a casei and therefore 
twisting much. 

Zffect of the How powerful is the mechanism of the antirrhinum! 
****^** strength of the spring is such, that it appears as if 
made of steel, rather than of a thin cuticle, with a pabulum 
of diminutive round bubbles of water. There is not any 
thing more %vonderful than the strength in flowers, and in 
herbaceous or annual plants. I could scarcely believe, that 
it could proceed from their fulness alone, and that^when 1 
found a stem of cabbage as hard BS|Wood, a frost oould iu 
one moment render it ns soft as pap: and yet it is certainly 
so. Lightning and frost produce eicactly the same effect on 
them. On examination of the stem of vegetables, after 
being thus struck, the vessels appear broken, and the U* 
quid discharging itself. It is the aumc with a leaf or flowert 
the strength of the corolla depends wholly on the balls of 
water, which forms its panful uni, and the vessels, which are 
partly wood, partly spiral wire. Press them lightly be¬ 
tween the Anger and thumb, the bubbles are broken, and 
tlie wiiolc becomes a soft wet rag. There is Ijtowevcr a 
curious part of this process I cannot at all comprehend; it 
is the circular turn both frost and lightning produce in all 
the thick stems of herbaceous or annual plants. When 
thus struck, their parts are found not only broken, but 
twisted, so that the whole interior will be entirely mis- 
placed, and all one way. But 1 should apologise fot this 
digression. 

Mechanism of The Spring of the antirrhiiuini is formed by thorthick , 
wood vessels rs, fig. 10, turning within that wjiich sur¬ 
rounds them ; so that when the spiral wire draws these 
tight, they push agalQcl^ the springs, and the flower opens its 
mouth. But there are many other motions caused by the 
pressure of the filaments, contracting and pushing cross* 
*ways against the opposite sides of the flower; while*the 
bending of the fibres n n, from their interior contraction, 
alternately presses each stamen to the glutinous drop of the 
pistil, pow ready far their reception. I'here is not a more 
beautiful arrangement tbiui this, which may be seen by 
pre!|iii)g the two sides so as a little (when the suii shines 

our 
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^ulIyonit)tooiMfntheilower; but 1 cloubt|not there is in this 
fpart of the process some degree of electricity^ which con¬ 
tributes : as it is only in a particular state of the pollen, 
that the stamen bends towards the pistil; it now docs so 
but when the sun shines; and if you shade the flower, you 
stop the effect, at least prevent the other stamens proceeding 
in turn. The mechanism that makes it move toward the 
pistil is plain and evident: but that it should move only 
when the pollen is perfectly ripe, I must believe owing to 
someselectric attraction between the liquor of the pistil and 
the flower of the sramen. About that time, if tlic antirrhinum 
is watched, it is in fierpetual motion in the interior; and Pcrpatual mo- 
indeed this is the case with most flowers : butjf one of the 
stamens is abortive, this remains totally still though on 
examination it has exactly the same mechanical formation, 
by which the others ar& im'pelled toward the pistil*. 1 
shall, when the season returns, give the tulip, the violet, 
and the bianca, but I shall wa^ttill they appear in summer, 
in hopes to tempt young peopld of my own sex to follow me 
in the examination. There are many flowers, the mechan¬ 
ism of which is far more curious than that of tliose already de¬ 
scribed. But the contrivance evinced in the formation of 
the stamens and pistils far exceeds that in the corolla. The' 
pistil of the violet has a regular trap to catch insects. The Mechanum of 
drop appears within a cup, when the juice is ripe; but if the pistil, 
any fly attempts to place its proboscis within this cup to 
plunder it, a bag draws up, and closes the entrance in so 
quick a manner, that the poor insect within breaks off the 
p^t caught, or dies in consequence. But as it is only at 
the time of the impregnation of the seeds, that the drop 
appears, few are the victims of this mechanism. It is a 
great mistake to suppose, that tl^ere are only a few flowers 
so formed.—There is hardly any one, which has not some 
contrivance to protect the chief part Of the honey, to secure 
Ahe impregnation of the see<l. Nature ordains, that the 
insect tribe should take that which remains generally at the 

• Is not this a sufiicient proof, that, though mechanism is neses* 
sary to the motioa of plants, the cause of this motion is something very 
different from roesbanUm ? C.' * • • 

bottom 
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bottom of the cup of the corolla; but if k even permitti^l 
them to steal also the drop it shows, which attracrt* th< riower 
of the gtameii':, the seeds would seldom nupreucaled, 

I by no meauh think, that the spiral wiie beinu. or not 
beiiig» the cause of motion in plants, is'decided by ouv 
completely understanding the management <rf the 
sensitiva. 1 should as soon think, that steam bfi.io 
governing princi{>le of the steani-engitve depen.*"! 
perfectly comprehending the conduct of the •' 
is to the complete organization of plants i*- .',*-ene? - ; 
isrhere their mechanism is found far ncu'e titn, lt» « 
proved; not to a plant, the formation of which diH'- > 
entirely froK,,every other, as to ihc inosi eycc«>:ve 

nicety in weighing the. differ^'ijt p{;w'e»-s against eiw*- 
That it is a mechanical object its formation aloin );r-'ives. 
The re.^t, when I better understand this part of botany, I 
shall hope more plainly to ^how'. , 

, « I am. Sir, 

Your humble s-ervant, 

AGNES IBBETSON. 

V 

I shall add a short description of the parts of tlie flower; 

Plate in, fig. 1—,'5, the common milkwort. 

Fig. 2 shows the cap thrown back, to admit the sun’s 
rays. 

Fig. 3 the wing, separated from tig. 1, to which in its 
natural state it is fastened at .rar. 

Fig. 4, the same dissected, showing the manner in which 
the spiral wire is collected from the «*xt«'rior of the wing, 
and conveyed thence to the body of the flower by means of 
the pieces e e, jy. 

Fig. 5* the ball, or swivel, on which the hood turns, as 
shown at b, figs 1 and 2. 

IMate IV, fig. is the wing of the pliaseolus vulgaris; 
fi/j;. 9 the banner ; fig. 8 the pistil, clothed with the kedi; 
apd fig 4 7* the same without it. w is the part which breaks, 
to set at liberty the pistil in the interior. Though it will 
perform its functions without thia, yet 1 should supymsenot 
so well. 

Figs 10, ll,«the antirrhinum divided into two parts. 

Fig. 






























ON THE DECOmIpOSITION OF WATER. 

'/ Fig. 12* rj, sliows the spring, by which the flower U 
opened and shut, as it is when twisted. By pressing t r, 
fig. 10, the flower is opened ; t>» are the nectaries, which 
increase the strength of the flower, I shall give the sta- 
tnens and pistil, w’hen I show the mechanism of the parts, 
which will prove how much the wood vessels ft n contri¬ 
bute to the management of the flower by the interior 
drawing of the spiral wire. 

- r , , . ■_ .....agas 


II. 

Remarks on Mr, Anderson’s JErperfnients ** Or^he Decom^ 
position of Water in two or more separate'Vessels**, with 
an Account of Mr, Murray’s Experiments on the same 
Subject, * 


SIR, 


To W. NICHOJLSON, Esq. 


In the number of your Journal for November 1 have read Infereacn 
with much pleasure some experiments on the “ decom- 
position of water, in two or more separate, vessels,” by Mr. waTcHn 
Anderson of Perth. They were profess&dly made to correct rate vessels: 
an inferet>re drawn from an experiment of Ritter, the re¬ 
sult of which led some persons to suppose, that the elements 
of water could be transmitted, in opposite currents, through 
the substance of a metallic wire; while others, unwillino- to 

n 

admit the permeability of metallic matter by gaseous bodies, 
west; disposed, from this experiment, to doubt altogether 
the commouly received opinion with respect to the com¬ 
pound nature of water. 

Mr. Anderson first repeated the ea^eriment of Ritter, and Both oxigen 
found, that water w'as decomposed in the manner that had 
been stated; and employing afterward an apparatus, in which 
aH the gaseous products could be collected, he likewise 
ascertained, that they consisted not of oxigen only in one 
receiver, and of hidrogen in the other, as Ritter had sup- 
posed; ** but these two substances were found in each re- 
“ aeiver, in the exact proportion in which they combine 
together to form water”. Cohsequeutly, wat^r had 6een 

decomposed 


found in each. 
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decompose^ in each receiver! and no trantmissiop of 
elementSf in opposite currents, through the connecting wire, 
can be supposed to have happened; neither is there any 
ground for considering water as a simple body, but a com¬ 
pound of the two elementary substances above stated. 

The fiillacy of By these experimeutB, then, Mr. Anderson has succeeded 
SSar'hSdy <^ctecting the fallacy in Ritter’s experiment, and the 
■hown by Mr. consequent errours in the conclusion drawn from it; but, 
Mumy. from aot being acquainted with what has been done by 
others, be is not correct in the observation, that <* no person 
appears to have suspected the accuracy of Ritter’s state- 
** meut, or even to have repeated his cxptnmeikts with any 
** degree of care”. The truth is, this philosopher’s ex¬ 
periment was repeated more than twelve months ago by Mr. 
Murray, and the fallacy of his statement completely de¬ 
tected. 


Hit account In his Elements of Chemistry, published in October, 
1810, Mr. Murray (vol. !,« p. 308) refers to this experi¬ 
ment of Ritter, in which, says he, “ it is stated, that when 
a wire attached to the positive side of u galvanic battery is 
" placed in water in a tube, and a wire from the negative side. 
** is placed in another portion of water in another tube; and 
** when these are connected, not by placing them in a vessel 
« of water, but in separate vessels connected by a metallic 
** wire; the usual phenornena are produced, and the oxigen 
« is evolved at one wire, and the hidrogen at the other”. 
Mr. Murray then goes on to state, that Ritter, conceiving it 
impossible, that the elements of water could be conveyed 
through the metallic wire, was led to conclude, that *<.!ihe 
** communication merely of positive and negative electricity 
to water caused it to assume these gaseous forms. Were 
** the fact us it is stated,” cmitinues Mr. Murray, *< the 
** conclusion would perhaps follow. 1 have found, how- 
ever, that it is a mere deception. The connecting wire 
**, becomes a galvanic one, and its two extremities beoom- 
** ing electrical, by what electricians have denominated 
** ‘position or induction, are in states of electricity the re- 
** verse of the galvanic wires in the tubes; sod hence oxi- 
** gen and hidrogen are evolved at their extremities, corre- 
itpqndiqg trilj) the hidrdgen and oxigen evolved at the 

. “ others; 
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odiers; the extremity of the connecting wire, for example, 

** in the tube, in which the positive galvanic wire is in- 
** serted, being negative, and its other extremity, in the 
** tabe in which the negative wire is inserted, being positive, 

** and therefore giving off oxigen corresponding to the 
** 4iidrogen, which appears at that wire **• 

These facts, ascertained by Mr. Murray, have likewise Mcntionedl 
been mentioned in a late work of Mr. Ellis*, who gives the 
detail of another experiment, made by Mr. Murray, in 
whiidi^he phenomena were rendered very obvious and strik¬ 
ing* ** The wires of tl^e battery were made to pass through Another expe> 
giaas tubes, and the tubes were then placed in two 
** glasses, which were connected by the metallic arc. In- 
** stead of water, however, both the tubes and glasses were 
filled with an infu^on^of •red cabbage, which held a 
neutral salt in solution. As soon as the electricity was 
** put in motion, the neutral salt, in each tube and glass, 

<* was decomposed; and the effeots were at once conspicuous 
on the vegetable infusion. For on the side connected 
** with .the positive end of the battery, the fluid in the 
** tube \jias reddened, while, in the glass of the same side 
** it was rendered green. On the contrary, the fluid in the 
** tube connected with the negative side was green, and in 
** the glass of the same side it was red. Hence deromposi- 
** lion had taken place on each side; and while tlie positive 
** pole of the battery attracted, as usual, the acid which 
** reddened the infusion in the tube of that side, the nega- 
** tive extremity of the arc attracted the alkali in the glass 
bBlow, and changed its fluid to a green : and by the op- 
** posite electricities of the respective wires, reverse effects 
** were produced in the fluids of the tube and glass con- 
nected with the negative side of tlie battery”. 

Although it appears, that Mr. Miivay had not only Mr. Alider' 


suspected, but actually detected, the fallacy in Ritter’s «>”’• expey- 
ex^riment, long before the publication of Mr. Anderson’s 


essay, yet 1 am far from iosinuatiug, that the latter gentle¬ 


man was at all acquunted”with what the former had done. 


Indeed the train of thought, which seems to have stggested 


• • • 

* Farther Inquiries concerning Vegetation, Ac, p. liM* 

the 
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the experiments of Mr. Anderson, the methods which he 
followed, and the explanations which he hug subjoined, ait 
bear witness to the originality of his views; while the man¬ 
ner in which his experiments are executed and detailed is 
alike creditable to his ingenuity and bkill. Still it is right, 

, that the merit of prioriti^ should be bestowed where it is 
justly due ; and it is this consideration alone, that has in¬ 
duced me to make the present comnnnnicution. I will add, 
that 1 do not at all regret, in this instance, the circumstance 
of Mr. Anderson*b being unacquainted with Mr. iVliTrray’s 
experiments, since it has prompted him to institute inqui^ 
ries, which he has shown himself so well able to conduct, 
and the results of which so satisfactorily confirm the conclu¬ 
sion, at whi<-h Mr. Murray had arrived, 
theory1 shall conclude by observing, that the electrical law of 
<tcnthesup- induction t which Mr. Murray has pointed out, ns affording 
IKkiition of any no explanation of the manner in which these decompositions 
elretrfcfluid^ arc effected, renders it unnecessary to resort to the suppo- 
uuneccssary. sition of a conveyance of electric matter, in opposite cur¬ 
rents, through the water and the wire, in the way which 
Mr. Anderson has suggested. 

' 1 am, sir. 

Your very obedient servant, 

A. Z. 


III. 

40 * 


Observations on some Phenomena of Electro-Chemicat 
Decomposition: h George John Sih^ser, Lecturer 
on Chemistryy and d!^atural Philosophy, 


Subject of the 

paper. 


i 


!l HE subject of the present paper occupied a consider¬ 
able portion of my attention about two yeara since. 1 he 
results of iny observations have been detailed in my public 
lectures, but I have delayed theit publication, till the pro¬ 
gress of ('my inquiry should admit a systematic expositioa 
id its objects. The coqteRts of a paper in the November 
number of Miis Journal, by Adam Anderson, Esq., induce 
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tnt to alter this* determinatioOt and to publish (out of the 
order I had intended) rny observations on the subject of his 
discussion. 

Mr. Anderson has supposed adilTicuIty in the explanation Mr. Amler- 
of electro-chemical decomposition, when the products * 

collected in separate receivers^ connected by a metallic wire, decomposition 
He has also stated, that Ritter affirms, when water is 
decomposed in such an apparatus, the oxigen and hidrogen 
must pass through the connecting wire in opposite direc¬ 
tion. * 

f 

These statements a^e, I believe, by no means accurate; This not more 
there has not been more difficulty experienced^ in the ex- *i),a*/*oxtg(8n 
plaiiation of the experiment described, than exists in tlie and hidrogen 
most simple case of electrical decomposition, viz. The im- a** 

possibility of coiieelving, how the same particle of water is great distance 
at once acted on by wires which are remote from eac)i other, ““-’aetube. 
Oxigeii and hidrogen are separately [iroduced at the ex¬ 
tremities of a lulie furnished Vith gold wires, even when 
the length of the lube exceeds three feet, and any hypo¬ 
thesis, calculated to explain the phenomena in this experi¬ 
ment, wdl also explain them uiidcr any other modification 
of tlje apparat us. v • 

The apparatus described by Mr. Anderson as Ritter’s Ritter’s opi- 
arrangkiuent (Journal, vol. XXX, plate 6, fig. 3,) is not 
described ^in the paper to which he refers, (Journal, 4to energy, 
series, vol. IV, p. bl2.) nor is the opinion ascribed to 
Ritter advanced in tliat paper, or in any other of his very 
numerous^ and interesting writings, to which 1 have had ac- 
'^esf! On the contrary, from the tenour of his observations, 
published in the Bulletin desSciences, Journal de Physique, 

&c. (tT4nslutions of the most important of which have ap¬ 
peared in this Journal;) it may be presumed his opinion 
favoured the hypothesis of electric energy, recently so ably 
6up*ported by Dr. Dary. 

Mr. Murray in the last edition of his SysteiTi of Che- Mr. Murray's 
mistry, has mentioned Ritter’s experiment, accompanied 
by some observations, which appear to consider the perme- periraent^, 
ability of the connecting wire necessary to the ex^danation 
of the experiment. But this i» r^t advanced by Mr. Mur¬ 
ray as the opinion of Ritter ; it is couched in the terms of a 

conclusion; 
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conclusion» which be has drawn himself.'' From these ctr- 
cumstanres 1 am induced to believe, Mr. Anderson has 
taken his idea of this experiment from Mr. Murray*s ac« 
count, without examining the origiual paper; and has thus 
associated the arrangeiqeut and opinion of Mr. Murray 
with the name of Ritter. If J am wrong in this conjectvje, 
I am indebted to Mr. Anderson for my erronr; he has 
quoted the same paper and page of this Journal, to which 
Mr. Murray refers in his account; and, on a careful peru¬ 
sal of such paper, 1 find neither the experiment, uor the 
opinion described. 

Kittn’s ex> The experiments of Ritter, to which the above quotation 
!**'*■“**• refers, artf detailed in a letter from a correspondent of Dr. 

Bubington’s; they are stated rather cursorily, as ** some 
** account of the Galvanip labours in Germany.*’ The 
lower part of an inverted siphon was tilled with sulphuric 
Oxigen aod acid, and its legs with water. Wlieu subjected to the ac« 
tion of the Voltaic apparatus, oxigen appeared in one leg, 
ia vessels cMi- hidrogeu in the other. This result 1 have constantly ob- 
‘ tained, and it is the same in all cases when two separate 
mstailic. vessels of water are connected by any jluid conductor not 
metallic* 

Ritter from this experiment appears to have doubted the 
composition of water; he is said to have arranged an appa* 
rat us, in which two portions of water, in separate tubes 
connected by gold wire, evolved respectively dxigea with- 
Oxlppn or ^ out hidrogen, and hidrogen without oxigen. By employ- 
to'iie^btA^ncd one tube he is also said to have procured at pleasure 
at pleasure from the same portion of water either oxigen gas alope^ «*• 

wat(T. hidrogen gas alone. This result I have never obtained)# 

This result thc arrangement I employed is precisely that described in 

the author'* theqoai'tj) Journal lys‘Ritter’s.. Two gold wires are intro- 

* duced in the opposite ends of a glass tube, sulphuric acid 
is poured into t(ie tube till it rises above the point of the 

‘ lower wire ; the upper half of the tube is filled with water; 

• when this tube is placed in the circuit, it is said, that wire 
only evolves gas which is surrounded by water, and that 
this ga# is oxigen when the wire is connected with the posi¬ 
tive end of the battery ; apd hidrogen, when its contact is 

butainixtun^ iuaU<»wit)i the negative. In all my trials, both wires liber¬ 
ated 
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ated gas, sulphur was frequently deposited, aod ' the gaa of the tw» 
evolved was always a mixture of oxigen and hidrogen. 

Yet I have no reason to suppose my experiments defective, sulphur, 
as the acid was eonceiitratedi and remained distinctly sepa¬ 
rate from the water. . 

•The apparatus reyjresented by Mr. Anderson (plate 6, In«!«eonip^ 
fig- 3,) is frequently employed to procure the products of 
electrilied water separate ; and 1 liave never ob«.erYed an ve«&elft 
individual at ail conversant with eleclro-chemical apparatus, 
surprited at the result. It is indeed impossible to examine 
the progress of an experiment of this kind, without per¬ 
ceiving the liberation of gas at the extremity of the wires 
connected with the battery, as well as at the eiftremities of 
that cemented into the receivers. Both gassei are evidauly bothfasaec 
evolved from the water in each of the vessels A, B, C, D, 
but one only is collected; and it would be as irrational to each, but one 
suppose that the oxigeii and bidrogen pass through the *“***®‘**^ 
connecting wire in opposite dirfptions, as it would to assert, 
that in the common experiment they pervade the voltuc 
battery, and the wires at its extremities. 

Mr. Anderson however states, that, when he first repeat-This sapposed 
ed this experiment, he thought it necessary to adopt the 
above opinion, or deny the composition of water. Suspect- sitioaaf srMcr.' 
iiig afterwards there might be a positive and negative point 
in each vessel, he arranges an apparatus, and finds hiscon- 
jecture verified ; but these opposite states were at the ex¬ 
tremities of the same metallic wire, and how is this 
effected ? 

^r. Anderson has given an explanation, which supposes The op p sila 
the positive electricity to pass from the zinc side of the bat- opposed to 
tery through the water to the remote end of the connecting patsthroai^ 
wire; and the negative electricity t(\proceed also from the 
copper extremity to the remote and opposite end of this « 
wire. According to this supposition, fae/rosiftoe iRti«tjMi» , 

though the negative, or the negative through the positive, 
without restoring an equilibrium ; though they are acknow¬ 
ledged to have a strong attraction for each other, and to be . 

respectively of equal intensity. Such an id^ is a^ Variance but this con. 
with every thing we know of electrical action; it is not s^p- 
ported by any of the analogies of the science; nor is it a theorj of 

legitimate 
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legitimate coiidusioii, according to*the [fViociples of ««y 
Action of ths received theory. From the first experiments with the Vol- 

tepeatedat'*'^^ *■“’*'* been an ackTiowh'd;;cd 'act/that the 

erery inter- chemical changes, produced between tw'* wires in any 

rupnonofthe in one vessel, will he repeated in anv nimiber of stsch 

wires, , , * . ^ 

vessels coniiectetl together; provided the power of the i};?- 

tery is proportioned to the extent of the interrupted ^ ircnit. 
Such an arrangement was employed (soon after the Idven- 
tion of the battery) by Mr, Nicholson, and also by Mr* 
Cruickshank, who proposed the connexion of many'tubes, 
as a means of protlucing a considerable fjuantity-of gas. A 
similar disposition of the apparatus has been at diderent 
periods employed by most eU-ctiieians ; but the connexioif 
of its phenomena with theory has been most clearly exem- 
Mr. pe Luc’s plied by the experiments of Mr. l>e Lnc, in his analysis of 
experiments., Voltaic pile*. This excellent philosopher has investi¬ 
gated with just attention the changea that occur when two 
tubes are employed ; he ha-f ascertained the electrical state 
of the different wires in the ^circuit, and finding the same 
chemicq! effects continue, whet, the wires underwent changes 
ill their electrical states, he concludes, that the chemical ef¬ 
fects do not depend, on opposite electric energies, but on 
the (lassage of the electric fluid from metals to water and 
from water to metals; oxigeii being evolved in the former 
ease, and hidrogen in the latter. 

A pwitive and in the present state of our knowledge it cannot therefore 
uft'ative point he said, ,** that the important fact of a positive and a nega- 

at each inter- . . . - o • • • 

luptionofthe tive point at every interruption or the circuit is esta- 

circuit not « blished heyond all doubt.” The experiment, on which 

proved. assertion is founded, is but a repetition of Cruick- 

shank's arrangement; and proves only, that chemical cATeets 

occur at every interruption of the metallic circuit. Until 

these chemical eflecis are shown to depend on the opposite 

electric state of the wires, or to be inseparable from such a 

Londitiou, the existence of such opposite states must %e 

- • considered as purely hypothetical. 

The'efffcis The experiments of Mr. De Luc appear to me a sufficient 


produced by 
the circulation 
of a <»innle 
fluid. t}. 


indteatio#!, that the various phenomena of electro-chemical 
analysis are produced by the circulation of a single electric 

* * See Jouriul, vol. XXVi, pp 69, 113, ^41. 


fluid; 
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fluid ; the efl'ec^s of which are modified by the mature of 
the b'odiea through which it passes. The experiments and 
observations 1 have made on this subject may be considered 
a sequel to this paper, and will form the subject of a future 
communication. 

Prince's Street, Cavendish Sqtiare, 

• Nov. \5th, 1811. 


IV. 

An Attempt to explain the Phenomena of Caloric, In « 
Letter from a Correspondent, 


SIR, 


To W. NICHOLSON, Esq. 


Xf the following attempt to, explain the phenomena at¬ 
tendant on caloric will not disgrace your excellent Journal, 

I shall feel myself much honoured by its insertion. 

It is a well-known fact, that ^aloric is the cause of the ^ 

elasticity of gasses; and it is equally certain, that an elec- gastesboth 
trie spark, or the contact of an ignited body, will, in many 
Cases, destroy their elasticity, and cause them to condense caloric, 
into a udnelastic substance. These facts may be exempli¬ 
fied by the decomposition and formation of water by electri¬ 
city. If then, it may be asked, caloric be the cause of the 
elasticity of gasses; how can this elasticity be destroyed, 
by an addition of the same substance ? 

This apparent Anomaly has been thus explained by Mongc*jf^ 
Monge. As gasses are rarefied by heat, the spark will cause plaiuuoaof 
i^^e^dden rarefaction of that part of the mixture, through 
which it passes : this will cause as sudden a condensation 
of the adjacent parts; the atoms of oxigen and hidrogen 
will thus be made to,apj»roach eacb*ojher; they will there¬ 
fore unite, and form water. 

In a volume of Experiments on acetous acid. See., pub- Dr. HiggiotV 
lisbed by Bryan Higgins, M. D., in 1786; I find the fol-* 
lowing, and 1 think more satisfactory, explanation of the 
. phenomenon. • 

He supposes the particles of gasses, to be surrounded with partide* 
distinct atitio.'r 'ccs of caloric;,in which the densities aijedfsSv5 
reciprocally as distances from t*lie particles, iu a dupli-bo* 

cate 
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chte, or higher ratio. If the partictes of the gMdes were 
merely dissolved in caloric, there soHWl to be no rea*> 
Bon, why they should not unite, according to their affinity 
for each other: for in a medium of uniform density, they 
would be impelled by equal, and contrary powers of the 
medium ; there would therefore be no impediment to th^r 
motion, and consequently to their union. This being 
grunted, the question still recurs: How does the addition 
of caloric facilitate their union ? The answer now is ob¬ 
vious. By equalising the density of the medium. Tfcmost 
be observed, that, if a mixture of oxigen and hidrogen be 
gradually heated, even to redness, iri vessels which admit of 
their expansion ; no union will take place*: for in this case, 
the atmospheres will preserve their relative density. But 
when the accumulation of caloric is sudden, as by an elec¬ 
tric spark, the particles will not 'nave suflIicieDt time, to ar¬ 
range it around themselves: by these means, the density of 
the medium, will be rendered uniform: the particles 
therefore, within the range of the spark, will unite; and, kf 
their union, give out a quantity of caloric, sufficient to 
equalise the neighbouring atmospheres; and thus the whole 
of the gasses, if mixed in due proportimi, trill irombine. 
Hence it appears,' that the degree of ignttioa, which is 
necessary for the combustion of oxigen and bidffogeo, varies 
directly as the density of the atmospheres; and inversely as 
theaflStiity of the particles for each other. 

This is the explanation given by Dr. Higgins; and to me 
it appears much more satisfactory and intelligible than the 
common one. But the theory, I conceive, may be extended 
much farther; and will even be found to be sufficient to 
account for all the phenomena, attendant on caloric. 

jLet us suppose, thak^the particles of caloric are attracted 
by those of all other bodies with a force, which varies in¬ 
versely as the dis&nce from the centre of these particles: 
.and also, that they ere more strongly attracted by all other 
bodies, than the particles of these last are by each other; 
or, in other words, that the particle^ of all bodies, l^ve a 
gi|mter ^ffinity for caloric, than for each other. This being 


This experiment requires repetition. 
It wuh it*elsewhere. 


1 do not recollect to have 


granted, 



K^rttiited, it f(i11o«B;' that eti^ry particle of matter will lie 
Burrbunded with lem atmosphere of caloric ^ the density'of 
which will increaset as the distance from the centre of, the 
particle decreases; and this probably .in a, duplicate ratio. 

Hence, no two particles of matter can touch each other*. 

TJ^is is a fact, which was proved long ago by Sir t. 

Newton. * 

When the attraction of the, particles of a body for each CJonititution 
other is so great, that the .distance between them is less 
than the particles themselves,., all motion among them must 
be prevented, and the body, consequently, will be solid. 

But, if the distance between the particles of a body be 

greater than the particles, yet, if the density .of the armos>* 

pheres, which surround them, be very great, all motion 

may still be prevented; for it-is evident, that tfiey can only 

be moved by compressing ^he atmospheres; the density of 

which may be too great to admit of this compression by any 

force less than what would destiroy the texture of the body f 

in this case, also, the body naiisl be solid, ft is probable, 

that the first case never occurs; thb density of the atmos* 

pheres, thett^ore, is the chuse of solidity. Hence the 

partiefes* m.ay be at a great distance from each other, and 

the' specifie gravity of the body vary littfe. The size, form, 

and weight of the particles, .(all of which probably vary,) 

must also be taken Tnto consideration. ' 

Sir T. Newton sup'posed, that the particles of fluids were Con^titutioa 
Spherical; and in this manner he accounted for the 
fheility with wliidi they yield to the slightest impulse. 

. ■Buf if the particles of solids be of different forms, (which 
may be considered as proved by HaQy,) it is difficult to 
conceive how they can be converted into spheres by the ap-* 
plication of heat. But it is easy tcsconceive, that’the accu- 
uiulatton of caloric will augment the atmospheres, and 
thus cause them to approach to the fornf of spheres, let tfao 
form of the particles be What it may. The same effect will 


• When 1 say, that no two particles of matter can touch each other, 
1 «ylsk‘ of those which are homogenesl. It is possible, 1 had niin o s t 
maid piobable, that the atoms of oxigen and hidrogan, in state of 
water, do touch eaSK other. This ma^ periiaps help to 
Wiical combination fW>m cohesion, Ac* * 
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' be produced, if the attraction of the pnrtii^lea for each othfr 
be diminished : fur in thU case the atmospheres will ex¬ 
pand. Either of these causes, or both combiiipdA will occa¬ 
sion the body to become fluid ; fur the density of the at¬ 
mospheres will decrease as they extend: and thus the 
motion of the particles will be facilitated. The form of the 
particles also will influence the fluidity of the body, ^he 
more spherical these are, the leas resistance will there be to 
their motion. Hence, to form a perfect fluid, the particles 
must be perfectly spherical, and placed at such a i^istauce 
from each other, that the density of their atmospheres, 
where they come into contact, shalkbe 0: and this distance, 
probably,^must be iufinite. It must now be clear, that the 
specific gravity of fluids may be very various, and also 
that they may contain very variable quantities of caloric, 
institution jy suppose the affinity'of the particles of the body to 
be still farther diminished; or the sphericity of their at¬ 
mospheres to be increase!^ by a fresh addition of caloric; 
it will necessarily assume‘the state of a gas. A gas then is 
a more perfect fluid than a liquid is. Gasses also may 
contain variable quantities of caloric, and vary in specific 
gravity. < 

Bodies con- From all that has been said, it must be evident, that a 
^uaiftiUeTof contain more caloric than either a liquid or a 

•aloric* gas; and, of course, that the quantity contained in a liquid 
may exceed that in a gas. But the same body, when solid, 
will contain less caloric than when liquid; and lets when 
liquid than in the gaseous state. It is also clear, that the 
specific gravity of a solid may be less than that of a H(^uid ; 
and it is even possiblct that the specific gravity of solids and, 
liquids, may be less than that of some gasses. 

We have seen the combustion of oxigen md bidrQgen 
explained according to this theory ; let us examine, hbw it 
accords with othenchemical phenomena. 

•f Siric acid When azote and oxigen are mixed in due proportions, 

and an electric shock is passed through the mixture; the 
' atmospheres of those particles, through which the sliock 
* pa^s, are rendered of a uniform density, and the parttelm 

unite, ^nt the combustion does not spread throughout 
the whole mixturei b^Buie the particles whitdi comhiae 
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not part with I sutficlent quantity of caloric, to equalize 
the nei^bouring atmospheres; the shock therefore must 
be re^>eated ; Hence it follows, that nitric acid contains a 
large quantity of caloric: but, as its specific gravity greatly 
exceeds the mean of that of its component parts, the atmo* 
sphere, which surrounds its particles, must be very dense. 

It is needless ft> add, that this is confirmed by almost every 
experiment, in which nitric acid is employed. 

Again, azotic and hidrogen gas cannot be combined arti- Pfotlucuon of 
ficiallji^ because the affinity, which these gasses have for 
caloric, greatly exceeds that which they have for each other. 

But when the hidrogen is nascent, its affinity for azote, 

being assisted by that of the surrounding bodieB*for caloric, 

causes their union. It may even be conceived, that the , 

hidrogen seizes on a part of th^ caloric of the azote ; and 

the whole quantity being (divided between the two, the re- 

ristance is diminished; they then unite, and ammonia is 

produced. 

The effects of compression on gasses may be thus ex-Effects of 
plained. By bringing the particles nearer to each other, comprwfian 
the densi^ of their atmospheres is increased; they therefore 8*8s®t 
exert a greater resistance,/and the elasticity of the gas is 
increased also. If the compression be sudden and violent, 
a quantity of caloric is disengaged. It is exceedingly pro¬ 
bable, that, in this case, the elasticity of the gas is ipjured. 

I have frequently thought, that 1 have observed this effect 
produced on atmospheric air ; and I recollect to have seen 
the same remark in print, although I cannot precisely re- 
.tfetnber the place. If a mixture of uxigen and hidrogen 
be suddenly compressed, the heat, which is extricated, will 
equalize the atniosfdieres, and the gasses will cotubioe. If 
the oompreesion were gradually appKed ; it is probable, that . , . 

• 1 j ^ 1 . \ .. . t and of rarefa©- 

no uuion would take place. It must be evident, that rare- tion. * 

fiictiori will produce an'^effect contrary to that produced by 

colbpression. A part the air being removed, the atmo© 

Spheres will meet with less resistance; they will of course 

expand. ‘ By this means there will be occasioned, so to 

speak, 9 vacuum of caloric; it will therefore rush, in from- 

the neighbouring bodies, god th^s cold will be produced; but, 

Teadflbitting the air, there will He a redundance of caloric; 

H 2 the 
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the thermometer therefore wtU rise. TbiC also srgrees witlit 
experiment* 1 bare observed it several limes this isorniof(* 
The expansion and contraction of gasses* by an increaso 
or diminution of temperature, will be easily explained* 
As the addition of caloric will increase the density of the 
atmospheres, expansion must ensue* The abstraction? of 
caloric will occasion a diminution of their densitythe at¬ 
traction of the particles, therefore, for each other will pre¬ 
vail ; they will then approach ; and, in man/ cases, con¬ 
dense Into a liquid, qr even a solid substance. * 

There are many substances, ns wax, tallow, £cc., which 
assume various degrees of consistence in passing from the 
solid to the* fluid state. This may be accounted for by the 
increasing sphericity of the atmospheres, which surround the' 
particles, of which these bqdies are composed : as this in¬ 
creases, their motion must be facilitated* 

The malleability, tenacity, and ductility of metals, ara 
explained in a similar manner; the atmospheres not being 
too dense to admit of motion, when a considerable force 
is applied: and the attraction between the particles being 
siilBciently strong to prevent their separation* When the 
atmospheres are too dense to permit the motion of particles 
by the application of a considerable force, the body niust 
be brittle^ or Exceedingly hard, according as the affinity of 
the particles for each other yarie.s. When^ the atmospheres 
are very far extended, the body will also be biittle, or ra¬ 
ther friable, from the diminished attraction of the particles. 
When zinc is cold, it is brittle, because its jttmospheres are 
too dense to admit of the motion of its particles; a sr.a3^1 
addition of caloric renders it malleable, by increasing Iheir 
sphericity: and a still greater addition renders it friable, by 
separating the particles too'far from one another* Perhaps 
the difference between hot short and cold llhoit iron may^ 
depend, io some degree, upon a similar cause. When ig- 
nitq|d steel is suddenly plunged into cold water, it becoifies 
hriille, owing to, the separation of too large a quantity of 
caloric; bat by exposore to heat, it may be made of.different 
de^ees qf hardness, so as to answer various mechanical 
purposes. We may thus, Ijthink, account for theefFects 
iS^uced by caloric in the tempering of steel: always re* ' 
^ collecting* 



tut EPttem *ep 

% 

vollectiitg:, that*naotion U facilitated by the addition of 
c:alortc. Eia«iticity ia caused by the compression of the at- Elasticity. , 
mospheres, and their return to their former state. 

There is another phenomenon, whicl|t 1 believe no one Expansion of 
has ever attempted to explain, 1 mean, the expansion of ufi*n of 
water by a dindinutioD of temperature. We will suppose, temyeratare. 
with Mr. Dalton, that water is at its maximum of density, 
at' 36*. Its expansion by heat requires no explanation. 

Let us see bow far its expansion by cold may be accounted 
for. It must be granted, that ice has a less affinity for calo¬ 
ric than water has, otherwise water would not give out 
ealoric at the' moroeqt of its becoming solid. Hence it 
follows, that, when water is cooled, it must at* last reach 
some point, at which its affinity for caloric will diminish, 
la most substances this probabjy does not happen till they 
reach the point of congelation : but when water is cooled 
below 36% its affinity for caloric begins to dimin^h ; the at¬ 
mospheres, therefore, which surtound its.particles (and of 
course the water itself) will expand. Although the particles 
are nearest to each other at 36**, their attraction is not then 
sufficient to overcome the resistance of their atmospheres: 
these therefore will continue to expand, until they are so far 
rareBed as not to be able to resist the aflifuity of the particles 
for each other. But this will not happen till the water is 
cooled many degrees below the freezing point, unless by 
agitation, or some other means, they are brought nearer 
into contact. 

t 

It was before stated, that the density of the atmospheres Its expmiioa 
the cause of solidity: but the specific gravity of ice is 
less than that of water; it also contains less caloric; hence crystamwtiua 
its atmospheres must be less dense; it ought, ** 

to be more fluid than water, which js not the fact. How bodiisg. 
is this anomaly to be explained ? It must be remembered, 
that not only ice, but all solutions of safts, Ac., which form 
prismatic orystals, undergo the same expansion,daring their 
transition from the fluid to the solid state. It is pro¬ 
bably the tendency, which the particlm of these bodies 
have to arrange themselves in prismatic forms, that causes 
this expansion : and the diroinption of specific gravity may 
be occasioned by interstices betWeen the prisms. In addi- • 

tion 
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lion to this, it may obsetred, that ice 41w^8 contnna * 
quantity of air. Dr. Priestley ascertained, that, whe.i virtftrf 
previously freed from uir, vraa frozen in close vessels; it 
gave out, on ll. wipg, a'quantity of nsote; and this he 
repeated several times, on the same water, and with the 
same effect*. The expansion of iron during solidificatton 
depends probably upon the detention of a quantity of caloric 
between the ports of the metal in «n uncombined state, 
(i. e. not forming part of the atmospheres,) and by bam* 
meriiig, this may he disengaged. Those bodies,* which 
congeal into a shapeless muss, without any upfiearaace of 
crystaliizution, contract, as might* be' ejtpected, during 
solidificaticrii; and this may tend to contirm the explana¬ 
tion given above. 

1 hare purposely avoided making any mention of the 
repulsion, supposed to exist, *‘between the particles of 
caloric; as 1 believe, that all the phenomena may be ex¬ 
plained according to the ordinary laws of affinity. I will 
endeavour to explain this, in one instance; the expansion of 
gasses by a ditninution of pressure. During the expansion, 
cold is produced, as was explainer! before; the caloric, 
which rushes in, arranges itself around the particles of the 
gas, according to its affinity for them ; and thus removes 
them to a gienter distance from each other. In addition to 
this, it must be recollected, that the particles will exert an 
attraction, beyond theif own atmospheres, upon those of 
the neighbouring particles; this will tend to rarefy the 
atmospheres, and of course to expand the gasses. It is not 
necessary to suppose, that the* particles of water antU^ 
repel each other ; if the attraction of the homogeneal par¬ 
ticles be stronger than that of the heterogeni^al, they will 
not unite. ’ ' . 

1 will now mention a phenomenon, which I<onc^ observed, 
and which, i thinl^, may he explained according to tbit 
^eory. During the evaporation of a solution of subcarboniite 
of soda, which hud been exposed to a stream of suiphunns 
acid gas; 1 observed a nnmber of globules to arise, and mo 

* This tbndi to confirm Glrtanner*i Theory, that azote is an oxide of 
bidi’ogeu —'[fiee also t^e hypothetic of Bersdius, Journal, vol. XXX, 
t>,m €.] 

abottt 



103 


<HI TUB BFFBCni OF B|EAT» 

•Wut upon the ourfoce of the solution* They dul not a|>* 
pesr to be of a gaseojis, but of a liquid nature; they were 
exceedingly spherical and their specific gravity so smail* 
that they scarcely supk ut all into the liquid. The bubbles 
of steam, which were abundant, always receded from them; 
so #8 to leave a considerable space around them in every di¬ 
rection. Dr. Higgins observed a similar phenomenon, du- A similar 
ring the distillation of a niis^ture of sulphuric and acetous 
acid. 1 will give the descciptioq and explanation of it, in jDr. Higgins, 
his own words.—** When the quantity of acetous acid 
•** amounted to about three ounces, and rose in the receiver 
** so high, that the distance between its surface and the 
** nozle of the long slender neck of the retort did not 
** exceed a quarter of an inch, and when the drops fell at 
** the interval of three or fonr seconds, each of them, re- 
** bouudiig after ihe fall, und'still preserving the globular 
** form, rolled on the acid liquor; and then, after floating 
** in a quiescent state for five pr six seconds, burst siid- 
** deuly, and spread upon i,t. Sopie of these globules in 
** their motion struck the preceding ones, and frequently 
** the motion was communicated without either of them 
** bursting for some seconds after they became quiescent. 

'*** Afterward, when the acid in the receiver rose, and was 
** not distant from the nozle of the retort by more than th^ 

** diameter of a large drop, the liquor, which trickled down* 

<* did not discharge itself into the acid, either in the fore- 
** -going maner, or in that of a column ; but it formed glo- 
** bules of six times the former bulk, each of which, pre- 
» ^^Nierviog its proper form, sunk by half its diometer into 
<* the acid liquor, without ifiixmg with it; but when the 
** size of any globule increased ao as to exceed rVof aa 
** inch in diameter, it then parted from the nozle, and 
** spread on the liquor. All this looKbd as if each drop car- 
** ried its proper atmosphere of repelleat matter, which i) 

** Tetained fot a considerable time, with a force greatly su- 
** perior to the weight of a grain, for the drop could not, 

** -by reason of its mere aggregation, rebound from liquor 
** of the same kind, and roll on it, and dip and swell in it 
** without mixing.” Dr. Higgins could not produce the 
same appearance, in the distil itftion of water, or of spirit of 
wiae, I will 
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I will add one more extract from Dn'^Higgitia’a w<M‘kt 
* whicfa remarkable, as it confirms the results of the to* 
perimeuts of Messrs. Allen and Pepys, ia the respiration of 
okigen; and the conclusions whieb they have drawn from 
them. After describing the method wbieh he employed to 
respire the gas, &c.; he adds, ** I do not hesitate in co9x« 

** eluding, that the former (azote) was expelled from the 
** lungs during the respiration, ftlong with the matter, 

** which contributed to the formation of the fixable air.** 

I am sorry that it is not in iny power to digest this papier into 
a more intelligible form: butit is not more thifu ten days since 1 
met with Dr. Higgins's book ; and iV will be a considerable 
time before.* 1 shall have leisure to resume the subject, it 
}^as extended to a much greater length, than 1 at first in-, 
tended: I am however conscious, that much more remains 
to be said,' and many objections‘to be answered ;'%ut 1 am 
•not aware of any, which mey not receive a satisfactory 
ewer, according to the priitciples already laid down. The 
importance of the subject roust be my apology, for sending 
it in this unfinished state; and if it should be the means of 
drawing the attention of some able chemist to Dr. Higgins’s 
work, and even in this remote way contribute to the im« 
provemeut of the Wience, my intei>tion will be fully 
gnswered, 

1 am, sir, 

Your obliged and constant reader, 

* L. O, C. 

, t 

P. S. It may be thought, that the coegulatlbn of albfi^' ‘ 
men by heat is inconsistent with the foregmpg .theory. Yo 
satisfy myself of what actually does take pUce, during its 
coagulation, I poured vuio a glass tube a certain portio'h' of 
the white qf an egg| (which is albumen as pure as k can be 
procured,) apd with a diamond marked the heigbf to which 
it rote in the tube. The tube with its contents was now 
plunged into worm waw, and the whole apparatus set upon 
the fire, Af sqon as the albumen was heated only a l^w 
degrees, T could observe bubbles of gas separating from It 
iferji abundantly; ^nd before it had begun to coagulate^ 

It b^ fissmued the aparkling apj^earanee of wat# nspreg^ 
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nated with carib(9nic‘aetd. After the^eter had boiled for 
toilietiai«» the albumen appeared perfectly white« and fvai 
nearly solid; (it does not become peifectly so till cold). 

In this state it was removed from the fire, but 1 was sur- 
prisi-d to find itii bulk increased, rather than dirnioished, 
for its surface was very globular. 1 had not however kept it 
out of the water more than a minute, before it had sunk 
considerably, so that its surface was now become concave. 

If in this state it had been stifiered to cool, it would cer- 
tainl]^ have occupied considerably less space, than when 
fluid; nc»twith8tanding the extrication of the bubbles of 
gas, which never roscfto the surface, hot always continued 
ihixed with the albumen* IVhen it bad cooled only a few 
, degrees, it was replaced upon the fire; its surface soon rose 
again, and by continuing the heat, at last burst, and a 
quantity of vapour madft its escape. The albumen was 
now full of holes, occasioned either by the separation of gas, 
or of aqueous vapour. Frcun the experiments of Dr; 

Bostock it appears, that the white of egg contains 80 per 
cent of water. Now when this drcumstahce is also taken 
into consideration,^! think no one would urge the coagula¬ 
tion of albumen by heat as an objection to the foregoing 
th^ry. From the experiments wbiolf 1 have just related, 
it appears exceedingly probable, that albumen contracts 
during solidification, as is the case with most other tMxlies; 
and at any rate, the extrication of gas, and the qiiaotity of 
water which it contains, wiH easily account for the apparent 
anomaly. ^ 

It mav however sUll be objected. If heat causes other Otgectioa 
bodies to become fluid,'how can it be the cause of the co- 
agnlatiou of albumen ? 1 might reply, that the density of 
the atmospheres, which surround the particles of albumen, 
is too great, to permit the particle^themselves to approach 
each Other sufficiently near to products a solid; but that by 
tba addition of caloric, these atmospheres are equalized, 
eind thus the resistance to the motton, (and consequently to 
thO union,) of the particles is removed; or at least dimi* 
filled. 1 do'not however urge this reason, because 1 befliere Ai^twereA 
it to be far more probable, tfiat the albumefi undergoes 
foma cheoucal change, by tW application of heatcuid I 

thiokii 
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think, tli^t Mr. Hs‘tchett has* clearly proved, that coogii- 
luted Hlbunien is possessed of chetnicai properties essentially 
did'erent, from Chose which albumen possesses in a fluid' 
state. 

Mr. DsitonV j perceive from a note in Dr. Thompson's System of 
Chemistry, that Mr. Dalton supposes the particles (ff 
, gasses, to be surrounded with atmospheres of heat; but, as 

1 have never seen Mr. Dalton's work, 1 cannot pretend to 
say how far he may have anticipated any thing which 1 
have said. Dr. Higgins is undoubtedly, the author cf the 
theory, and 1 have endeavoured to extend it to all the che« 
mical phenomena, which recurred toimy recollection. 

Mr. Gougii on From the same excellent work, (Dr. Thompson's Che- 
rfc^Mchouc. become acquainted with Mr. Gough's expe-r 

riments on the elasticity of caoutchouc. When I wrote the 
paper above 1 was readiug tHis work, but had not read so 
far as the part which gives an account of these experi« 
ments* : I was thei^ore vecy agreeably, surprised, to find 
the same conclusion drawn' from experiment, which I had 
previously deduced from theory, viz: that caloric is the 
cause of elasticity. 

Many substances (e.g. carbon) will not combine with 
oxigen, until ignited; it is perhaps needless to observe, 
that the addition of caloric equalizes the density of the at* 
mospheres, which surround the particles of these bodies, 
and that ^lis is the cause of their combinatipu. 

it has been objected, by the French chemists, to the theory 
of Dr. Davy, respecting the metallic bases of the fixed 
whcnoxidetl alkalis, &c.; that, if potash (for example) w^re an oxide 
aceoamed For. potassium, its specific gravity, like that of all other metallic 
oxides, should be less than that of the metal,'from which it 
is formed. Not to insist upon the circumstance, that pot* 
ash is a hydrate of the okide of potassium, 1 think it may 
be ekarly conceived, according to the pfiodples stated 
above, that oxigen may be so farcondeated by tbeabstrabi' 
,th>h of calorie, as to increase the density of potassiumi^ 
(or perhaps even of • any other metal,) considerably. Ac* 
oordingly we find, from tlte experimenta of Gay-Liissac and 
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Thenard thems^ves, that pqtassiutn decomposes almost all 
the metallic oxides with inflammation. Perhaps this in* 
crease of specitic gravity, which potassium undergoes, may 
be farther explained as follows. Jt was remarked by 
Messrs. Gay-Lussac and Thenard, in the experiments just 
ailudcd to, that potassium decomposes the black oxide of 
iron without inflammation. Let it be granted, that, during 
the combination of iron with oxigen, the latter only is con¬ 
densed ;and that the metal suffers no condensation*' : and it 
tnay,«J think, be easily shown, that the specific gravity of 
potash must exceed that of potassium; supposing the 
oxigfii to be in the sFme state of roudensatiQu, as in the 
black oxide of iron. The specific grayity of iron is 7*8; 
and that of the black oxid^t as neaii'ly as 1 can determine it, 
is 4'5.^—Now if the black oxide be composed, as Dr. 

Thompson has shown, of iron, and 21*5 oxigen, it 
may be ascertained, by a very, easy calculutinn, that the 
sp. gr. of the oxigen, as it exists iii black oxide, is dearly 
1*7.—If. then we suppose, that the oxigen undergoes 
DO farther condensation, when it combines with potassium, 

(which ^it certainly must undergo, or it would not dec6m- 
pose the black oxide) still it is evident, that a mere mixture 
of potassium, of the sp. gr. 0*6, anS of oxigen in thia 
condensed state, must be of a gret^er sp. gr. than the potas* 
sium alone. 1 have stated this, merely to show the possi* 
bility of the case, without reference to any. theory whatever; 
but wheh we add the consideration, that the oxigen is still 
.farther condensed, and that potash is combined with water, 

^Fery diflSenUy must be entirely done away,—Permit me to The diffstenee 
suggest, that,.a8 in alkalis the sp. gr. of the oxigen always al- 

exceeds that of the metal, and in oxides falls short of it; kali* owing ta 
this may possibly be the cause ofttheir possessing such dif-. S,n*of tlw 
ferent properties, and, in fact, constitate the diftereace oxigen. 
between them, * 


L. O. 


* I think no ond will refuse to grant this; for it is scarcely con- 
eehr&ble, that the sp. gr. of kon Hi gregter in the black oxide, than in 
the metdlic state. 
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,Of» the Pi evention of Damage by Lightning. In a second 
Letter from Mr, Benjamin Cook. 

To Mr. NICHOLSON. ' 

DEAR SIR, 
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N a former paper, which you inserted in your vei'yovalu* 
able Journal*, on the advantage and security' that 1 
supposed the nation would enjoy, if electric rods^ were 
placed at certain distances on tlie most elevated parts of the 
country, or if attacfied to the highest buildings at different 
places, so that the electric fluid might be carried off by the 
rods, as the clouds charged whh the fluid passed over them ; 
by your lemark at the close of that paper, it did not seem 
to strike you, as promising jhat, advantage and security it 
did roe, and you named an instance, where the rods had 
failed: But if one instance, or two, have happened, where 
the electric rods do not app^r to have had any influence on 
the electric fluid, so as to carry it off without injuring the 
buildings, this is no proof of their inutility. We ought, 
before we pass judgment upon them, to have known the 
state of the rods, ai;d their elevation. It is very probable, 
that these rods had been up for many years, and nearly 
destroyed by rust; and perhaps in some parts the nature of 
the iron might have been completely changed or destroyed, 
and nothing left but rust; nay in some places, even t^jg^ 
rods might have been divided, or nearly so, by the rqst; so 
that a weak discharge of the electric fire would easily melt 
what was left; or they might have been carried in such 
directions across, or dowHi the sides of the building, as to 
pass by substances possessing greater power to carry off the 
fluid, than such rusty decayed conductors; and, thus the 
li^ntningjmight have been by their means conducted so as 
to cause the very ruin, they were intended to prevent..— 
Besides, the points of the conductors might have been 
pluced very low, so th^t clouds overcharged with the electric 


• Vol. XXIX, p. 305. 


fluid 
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fluid night havl; passed so. near the buildings, that jevery 
part that;was a conductckr drew down the fire, as soon as the 
rods, which had lost a part of their power by rust* I say 
all this might have been the case, and we therefore ought 
not to say, that electric reds have been found ineffectual to 
ward off destruction. 

1 am desirousHhis subject should be fairly investigated, Tlie *tib/ert 
indeed it is a national concern, and 1 do wish some able 
person would take up the subject; and if any of your cor* 
respdhdents could produce any one instance, where the rods, 
having been foiTnd in proper order and position, have failed* 
it would in a great nfeasure prove their inutility. Our the 
other hand, if any one instance could be brought forward, 
where they have proved beyond a doubt the protectors of a 
building, that without them.would have suffered, some 
basis might belaid down fo form a just idea upon.—'This is 
certain, that we have each year to record great losses, both 
in property and lives, by ihe electric fluid ; and if some 
plan could be devised, to remedy, if but in part, the evil 
experienced and compliuned of, great advantage and safety 
would be procured to society.—My opinion is, that electric 
rods are sure and certain preservatives to every bouse, where 
they are properly attat^hed, if of the proper kind ; aod if a 
house can be secured, why not by the same means a whole 
parish, by a proper number of conductors ? 

But conductors are of little or no use made in the wa^; Condiieton m 
they commonly are, of a piece of iron wire one quarter of 
an inch in diameter, or perhaps less; for in many I have 
eiumined -they have not been so thyck, some merely a strong 
wire." These in a year or two are nearly or quite corroded 
through with"rust; and they are attached in a carel^a way, 
with a namt>erof ru^ty points at top,^directed to every point 
of the compass, and rising just above the chimney. It ap« 
pears, that* if a rod is placed against ^ house or building,' 
ne matter how, the building is supposed to be safe; end if 
this house or building is injured by lightning, it if the rod 
that was to have protected it, that is declared inefficacious. 

These rods are generally put up by some carpenter, or 
builder, who knows nothing^of the nature or properties of 
the fluid he is guarding againsf, and therefore brings ffie 

rod 
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rod down any way that It most convenieni,' without const- 
derin^ whether it imsses near or eren touches any conduct* 
ing substance in the building; in which case the fod. In* 
stead of protecting, is calculated to bring on the building 
the mischief it was intended to {prevent. 

Electric rods should be three quarters of an inch 'In 
diameter, according to my opinion ; should not touch the 
building in any part by three inches; and all their fasten* 
tngs to it should.he by iutncoiiductors. They should end 
in a single point of brass, and this point be elevated six 
feet at least, but ten feet if possible, above the highest 
chimney of the house. If the rod is*not of brass, or a tube 
of brass, a strong brass wire ought to be wound round it, 
connected with the point, and passing once round the rod 
in the space of or 18 inuh<^8, sufficient to keep the brass 
wire close to the iron, all down to the earth. 1 have no 
doubt upon my mind, from all the observation I have 
made, tiuit electric rods of this nature will never fait to give 
perfect safety. Even on board vessels an iron chain, the 
worst of all conductors that can he called a conductor, Iras 
been known to preserve the vessel and crew. As a proof, 1 
will quote a passage fram Captain Cook*s Journal of his 
Becond Voyage Round the World. April 25, 1774. 
Otaheite—This day we had a very violent tempest. We 
were obliged to get our electrical chain up to the top* 
** gallautmast head, to secure the masts. Removed all 
“ the iron off thed(‘cks, and secured down all the hatches. 
** —As the seaniaii, who carried the chain up, was 
** coming down, he got. foul of the chain, and it lightnkfg 
** at the same time, he received a slight blow on the leg, 
** which, though it did him no harm, shook e%'ery bone 
*' within him.’* CaptaUi Cook had seen an instance of the 
great utility of the electrical chain in his former voyage, 
while at llatavia, u^dch, being of a singulat nature, 1 shall 
relate in his own words, or ns they are given by Dr. Hawk&s* 
worth. ** About 9 o’clock we had a dreadful storm of 
“ Uiunder, lightning, and rain, October 10, 1770, du- 
** ring which the mainmast of one of the Dutch East 
“ Indiamen was split, und^ carried away by the deck ; 
** mlin topmast anil topgatlantiuast were shivered 
f - all 



MAtA m TVS «El«HSOS!BiiOOO Of LOXI>OS« 


MI 

** all to pieces ; ^he had an iron ifdadie at the main top*^ 

** galJantmast head, which probably directed t^e stroke, 

** This^ship lay not more than the distance of two cables 
** length froto oars, and in all probability we should have 
^ shared the same fate, but for the electrical chain, which 
** we had but just got up, and which conciucted the light- 
***ning over the side of the ship. But though we escaped the 
lightning, the explosion shook us like an earthquake, the 
•* chain at the same time appearing tike a line of fire: a 
cen|inel was in the action pf charging his piece, and the 
** shock forced the musquet out of his hand, and broke the 
<* ramrod.—Upon thip. occasion 1 cannot but earnestly re- 
« commend chains of the same kind to every shjp, whatever 
** be her destination ; and I hope that the fate of the Dutch** 

** man will be a warning to all, who shall read this iiarra- 
" live, against having a spindle at the niast head." 

Thus even chains have been fotiud protectors, and if Rods reocusw 
proper conductors were attached to the main topgallant- 
mast, running all down it with a joint at the place where the of cbauis, 
mast is jointed, it would always be in its place ; and 1 again 
say, 1 am pretty confident, that vessels would be secured 
from tbe«injury they but too often sustain from lighting, 
as well as houses.—The rod would not I* in the way of any 
of the rigging, and therefore 1 should think it would be a 
duty the masters of vessels owe to their sailors, as well as to 
the owners of the property they have on hoard,, to be always 
provided against danger. 1 am, dear sir. 

Your obedient servant, 

BiaifiKOiiAM, B. COOKr 

CTtloUne Street, Dec, 27» 1811. 
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Observations on some of the Strata in'the Neighbourhood of 
Jjondon, and on the Fossil Remains conlained in them: 

Jambs Pabeinson, Esq,, Member of the Qeglogical^ 

$ocietg. 

(Concluded from p. 52.) 

Strata interposed betjveen the Clay and Chalk, 

T is almost impossible to speak with precision of the sub* strata beiuiath 
jacent strata, phich are situate between the clay and the the clay. 

chalk. 
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chalky nace Yery ccmsiderable variations c-cciir as to their 
thickness,' and indeed as to the form in which their const!- 
toent parts are disposed; and sinae there exist but few 
sections, at least in the neighbourhood of tjiO metropolis, 
which present a view of the strata composing this formation. 
They are included in the following account by Mr. Far^; 
** A sand stratum, of very variable thickness, next succeeds, 
** and lies immediately upon the chalk, in most instances, 

** as between Greenwich and Woolwich, on the banks of 

* 

** the Thames; which has often been called the Bfai’kheath 
** sand, it frequently has a bed cberty sandstone in it, 
“ called the gray-weathers”*. • 

Tbebononiof On the *upper part of a mound at New Charlton some 
iLe clay traces of the lowest part of the blue'clay appear, covered by 
not more than a foot of vegetable earth. This layer of clay 
does not seem to exceed two feet*in thickness, which, indeed, 
it possesses only on the top of some of those mounds, which 
occur so frequently as to vender the surface in this district 
very irregular. In this clay oysters of different forms are 
found: some approaching to the recent sfiecics, and others 
longer and somewhat vaulted; but they are in general so 
tender, as to render it very difficult to obtain a* tolerable 
specimen. With fhese also occur nvraerous eerithia, tur» 
ritellee and cylherea, Lam.; all of which are in a similar 
state with the oysters, and appear to be shells strictly be¬ 
longing to the subjacent stratum, but which, having Iain 
uppermost, became involved in the first or lowest deposition 
of the blue clay* 

Shells in great Immediately beneatl} the clay there is found a line of about 
xne:isure disin- three or four inches of the preceeding shells imbedded in a 

^~ — * --I ^ 

mauof calcareous matter, the result of their dtsintegratidn. 
Beneath this are numer< 0 >us alternating layers of shells, marl, 
and pebbles, for about twelve or fifteen fect» ^he'sheila arq 
those which have Ifeen already mentioned; but are very rarely 
^o.be met with whole, and when entire are so brittle as te be 
extricated with much difficulty. In some of these layers 
scarcely any thing but the mere fragments of shells are to 
be found, atrd in others a calcareous powder only is left. 


omtains 
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* * Report on Derbyshire, Ac. vol. I, p. llV 
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The pebbles ale almost all of a roandish oval form, many pebbles, 
of them beiuR striped) but differing from those of the supe^ 
rior stratum, in being Seldom broken, in there being few 
large ramose mosses, and in their not bearing any marks or 
traces of organization. Many of these pebbles are passing 
ini» a state of decomposition, whence they have in some 
degree the appearance of having been subjected to the action 
of tire: small fragments of shells are every wh^,dispersed 
amongst them. 

Beneath the pebbles is a stratom olf light fewn coloured Sand bcnectb 
sand of about ten feet in depth, and immediately under this ^'‘®*** 
is the stratum of white land, which is about five and thirty 
feet deep, and is here seen resting immediate^ on the 
chalk. 

At Plumstead, about a mile djstant in a south-eastern di- Sheiu at 
rection, there is a pit in whil^h the shells, about two years Pl“™“tad. 
ago, were to beobtained in a much better state of preservation 
than at New Charlton; but tbisweam of shells, as the pit 
has been dug farther in, has by degrees become so narrow, 
as to be now nearly lost. In this pit, not only the shells 
already mentioned were found, but many tolerably perfect 
6pecimens*of catyptrtga trochtformiSt Lam., frochus apertus, 

Brauder., arete gtycemeresi arete Natiete, *and many minute ; 
shells in good preservation. All these shells appear to have 
entirely lost their animal matter, and, not having become 
imbu^ with any connecting impregnation, they are ex¬ 
tremely brittle. On examination with a lens it also appears, 
that in most of the specimens nothing of their original surface 
rem^^ins, it having been every whe^ indented with im¬ 
pressions of the sniTOunding minute sand, made while thp 
shells were in a softened state. This circumstance is parti- Particular cha- 
cularly evinced in the cyeiadest in whigh a particular charac- ™in^e *af*on* 
ter in the hinge was thus concealed; in a mess of these shells concealed, 
from the Isle of Wight, it appears, that thi lateral teeth are 
crenulated, .somewhat similay to those of the maetra solida • 
in the gravel stratum; but in the etfclades of Plumstead, 
this was not discoverable from the injuries, which their sur¬ 
face had sustained from the sand. 

The fossils of chis stratum evidently agree with those found 
by Lamarck and Mr. De France, ab^etbe chalkatGrignou, Franc^”and la 

VoL. XXXI.-^Feb. 1812. 1 CourtagnQD, 
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Shells about 
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the Ule of Courtagnon, See.; and thej: have been just stiowa, incidentally* 

Wighu to exist in the Isle of Wight. In an eastern and southern 
direction from London thU stratum with its fossils is frequent¬ 
ly discovered. 

Shells about On the heath near Crayford* about four miles eastward of 

Creyford. Charlton* long vaulted oysters are found similar to thosf al¬ 
ready mentioned. About two miles farther, in the parish of 
Stone, ‘n^ckte-shell^banks sbcalled,as Mr. Thorpe, the au¬ 
thor of dmlumale Rqjffense, says, p. 254 of that work, *' from 
' ** the great number of small shells there observabletf** These 

are the cyclades already spoken of, and which Mr. John 
Latham, author of TIte general Synopsis of Birde, thought 
bore soioe resemblance to tellma comeot Linn., Hietor. 
Concht/l, of'Lister, tab. 159* hg* 14. Mr. Latham here also 
met with a species of cerUhiumt and another of turritella. 
Fragments of these shells are fdso frequently turned op with 
the plough in that neighbourhood. They have likewise been 
found at Datlford, at iDexley, and at Bromley, to the 
southward. 

l,arge mass of Mr. Thorpe also relates, that, in the pariah oS Stone, there 

eith^Bhelis ^ stone, of some hundred* weight, full of 

shells, which was brought from a ield, aqd used as a bridge 
or stepway over a drain in the farm-yard. fCaetumtUe 
fen&e, p* 255.) 

Course ihelly In several spots io the neighbourhood of Bromley, stone 
Hmcktone. found near the surface, formed of oyster-shells* still 
adhering to the pebbles to which they were attached, and 
which are similar to those which have been just described* as 
occurring at PLumstead and at Cbai4toa ; the whole li^ng 
formed by a calcareous cement into a coarse shelly limestone 
containing numerous pebbles. The only quarry of this 
stone, which has be^n yet worked, ia in the grounds of' 
Claude Scott, Esq. The opeuiag hhJkerto made is. but 
small; it is hoiaever solHeient to show*, IhiM the stratum 
here worked has suffered some degree of displacement, as 
it dips with an angle of about forty-five degrees* 

Stratum of At Peversham, over the chalk, Mr. Francis Crow has disoo- 
chslk**'**^ vered a bed of dark brown sand, slightly agglutinated fay a si¬ 
liceous cement, and iutermixed with a snaall portion of day. 
lu tbistftratttm, which has been hitherto but little explored* 

-he 


•tone filled 
vith shells. 


Course shelly 
limestone. 


Stratum of 
$utt 1 o\er the 
chalk. 



IYIFAY4 iir tifs ^tG^iidtrRlr(»o)$ Loirodl^. 115 

he has found, in a siliceous state, specimens of strom%u$ - 
pifs pellcanit aud a species of atcvMaa, nearly resembling 
those whicl^ are met<with in the Black«dbwn whetstone pits. 

Patches of plastic clay are frequently found' over the and frequently 
chalk i some of these are yellow, and employed for the com- {-vs clay^of 
moA sorts of pottery ; but others are white, or grayish white, different 
and are used for finer purposes. The coarser clay is very ^''“‘*** 
frequently met with, nor are the finer kinds o||j^ very rare 
occurrence* In the Isle of Wight two species of plastic 
white clay are worked for the purpose of making tobacco- 
pipes. A similar clay, which is used for making gallipots, 
is dug from the banks of the Medway. A fine light asli- 
coloured, nearly white clay, which is employed id pottery- 
works, is also dug at Cheam near Epsom in Surry. 

The upper or JlmtyehaUc, which is the next older stratum, Upperor flinty 
is exitremely thick, forming stupendous cliffs upwards of thick stratum, 
six hundred and fifty feet high, on the south-eastern coasts 
of the island. It extends nearly tfirough almost all that part 
of the island, which lies south of a line supposed to bedrawn 
fromDorchester in the County of^ Dorset to Flamborough- 
head in Yorkshire. 

In this stratum there is a great quantify of flint, chiefly The flint in 
in irregularly formed nodules, disposed in layers, which pre- layers., 

serve a parallelism with eacli other and with continuous s^ams 
of flinty sometimes not exceeding half an inch in thickness. 

The chalk contains a fine sand, which may be separated b} 
washing^. 

The fossils of this stratum are for the most part peculiar Fcssiijofthis 
to ir; very ffew of thefli being found in*any other. They also stratum chiefly 

. i, .,, Peculiar to it. 

appear to agree very closely with those species found in the Closely allied 

chalk of France, by Messrs. De France, Cuvier, andlBrong- *“ 
niatt. The number of fossils noticed^by these gentlemen 
amounts to fifty; but they have yet only particularised a part 
of them. These are here compared with what appear to be 
the dbrrespondent fossils in the English part of this stratum ; * 
and some others are also pointed out, which these gentlemen 
have not yet mentioned as being found in the neighbour¬ 
hood of Paris. 

• The chalk in the neighbourhood of Paqs contain.i, according to Mr.* 

Bouillon La Grange, nagneiiaCrtl, and Sties 0*19* 

1 2 
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In the French stratum there occur, " 

Two lituoUtes* No species of this genus is noticed us 
having been seen in our English chalk. But research has 
not been made with the necessary precision. 

Three vermicuiites. The fossil figured Org. Rem. vol. 
Ill, pi. VII, fig. 11, was considered as a verroicuiite, urtil 
by removal of the chalk, and'opening different specimens, it 
was found |p be a chambered and an adherent shell. Should 
these gentleftten not have perceived these circumstances in 
the sjtecimens they met with, they would certainly regard 
this fossil as a vermiculite. It must also be observed, that, 
from the different forms in which tlrt> spiral part is disposed, 
its divisios into two or three species might be authorised. 

Belemnites, These, aecordiiig to Mr. De France, aredifi> 
fereiit from those which accompany the ammomtes of the 
compact limestone. The belemnites of our chalk are smaller 
than those of the limestone, beside which they are different 
in form, being narrower and more elongated. But Mr. De 
France may also have confounded with them the spines of 
the echinust which so closely resembles the belemnite: if 
that gentlemen shouhl not have met with perfect specimens,^ 
he mi»:ht not be able to remark the difference between these 

«l!V 

two fossils. The characters, which he has noticed, are how¬ 
ever bufheient to lead to the beKef of a correspondence 
between the French and English fossils. 

Fragments of a thick shell of a Jibrms structure* The 
doubts expressed respecting the nature of this shell, and 
the observations made with regard to it, offer another strong 
[loint of agreement betiyeen the shells of the two strata. The 
shell here alluded to is most probably that represented Org. 
Hem. HI, pi. V, fig. 3; the structure of which agrees exactly 
with that mentioned as fhurxlin the French stratum of chalk. 
That shell is however described as being ofa tubular form; 
it is therefore right to observe, that fossil pinnm do somc- 
,*^iiDes possess this peculiar structure. <" 

A muscle. No instance appears in which any shell of 
this genus has beeu found in our chalk. 

Two oysters. The Kentish chalk-pits yield at least three 
species of^this genus. One of them bearing very much the 
form and appearance of (fytrea e^uliSf but being only about 

a fonrtlt 



8TEATA IN THfi NEieHBOUBBOOD OF LONDON. } 

a fourth of its size; one smaller, the serrated edge of which 
places it in the family of crisi^t gaiU'\ and the third still 
smaller, not half an inch in length, cr^nulated on each 
tide of the hinge. 

A species of pecten. There are two or three small species 
of pecten in the English chalk; beside a shell with long 
slender spines, which may be safely classed with the pecten. 

A crania ^anomia craniolarh, Linn., crania personatot 
Lam.). This fossil is not known in the English chalk; nor 
indeed could it be easily ascertained, unless the inferior 
valve happened to be well displayed. 

Three ierebratuice. V, sulcata and a terebratula agreeing 
with enomia terebratula Linn, are frequently^ found in our 
chalk; and sometimes another species, hardly half an inch 
in length, with remarkably acute and well defined ribs. 

A spirorhit. Traces of tHese shells are frequently found 
on the surface of the eckinitce. 

Ananchitai, (echinus avatusjt •the crustaceous covering 
of which, it is remarked by Messrs. Cuvier and Brongniait, 
remains calcareous, and has assumed a sparry texture, while 
the middle alone is' changed into silex. No actual change 
has however taken place, ns far as respects the flinty part of 
the fossil, the flint having merely filled u{f the hollow of the 
sparry crustaceous covering. This fossil is frequently found 
in the English chalk. 

Porpitat, These also occur in the English chalk. 

Five or six different fossil bodies called by the French 
oryctologists polypwrs, one appearing to belong to the genua 
carjfophplleea. Several of these boc^es, from the English 
chiUkyhave been figured in the Org. Rem. vol. II, PI. Xlll« 
fig70to79. 

Another is supposed to belong ip the genus milUporn, 

This is generally brown, amfis in the State of oxidized iron, 
as resulting from the decomposition of pytites. These fos> 
sils exist in the Wiltshire soft chalk, , 

Lastly, shark's teethe These also occur frequently in the 
English stratum. 

' Messrs. Cuvier and Brongniart state, that there are many Many more 

more fossils in the chalk stratum of France, than those 

which have been just referred to. This is also the case witB turn, and in 

the E"I*“*'* 
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the fba&ils of the English chalk; since the following naay be 
.enumeraterl as orVnrring in this stratum. Rugous palates^ 
and though rarely, the scales and vertehrcf of fishes* Three 
or four species of sttllfe matinee, A fong saccular bivalve, 
with au iincommotjly thin shell, of which so little has been 
hitherto saved, as not to give a chance of gaining a kntliv- 
ledge of its general form or the structure of its hinge. A 
bivalve, which approaches to a circular form, but is so thin 
as to afford but little hope of discovering its genus. A bi'^ 
valve, nearly circular, the margin turning upwards so as to 
give it a patella or disk form, with numerous long processes 
passing from the margin and external surface, and fixing it 
to other Hbdies, A small peeten with sharp angulated ribs, 
not exceeding a quarter of an inch in length. A bivalve, not 
an eighth of an inch in length, finely striated longitudinally, 
bearing a bright polish, and seemingly possessing its original 
light brown colour. Plates of the tortoise echinite, and 
several remains apparently bf other species of this genus. 

When to these are added the reniuins of various echini, 
such as conulites, eassidites, and spatangites, and the different 
spmesoi echini which are found in this stratum ; and when it 
isalsoconsidered, that the present account is drawn up almost 
entirely from the productions of chalk cliffs of Bot more than 
two miles in length, it will not be difficult to conceive, that 
the number of these fossils is not less in the English than in 
the French chalk. 

The state, in which these fossils are found, plainly 
evinces; that the matrix in which they are imbedded was 
formed by a gradual deposition, which entombed these ani¬ 
mals while living in their native bed^i. The fine and delicate 
spinous projections of the shells are unbroken, and the spinea, 
are still found udhering»^to the crustaceaua'coverings of the 
cehinii neither of which circumstances cotlld have occurred 
had these bodies bheu sruddenly and rudely ovembelraed by^ 
r^hese investing depositions, or had they been brought hitiier 
from distant spots. 

It may be said, that the specimens possessing the charac¬ 
ters here alluded to are rare. With respect to the spinoiis 
shells, however, they certainly" occur often, olthough it ia 
ahnost ioiposaible to e&tticate them unbroken from their 

surrounding 
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•Kurronnding' chalk*; and the rarity of the specimens of ecAi- 
nites with their attached spines depends rn a great measure 
on the mode, in which these specimens are obtained. The 
specimens seen In cabinets are seldo^n found by the naturalist 
himself, but are preserved by the'work people, who break 
the^chalk, when any uncommon appearances catch their eye. 

But it frequently happens, that these marks are not seen 
until the pipce is broken by their tool, and with it perhaps, 
the entire animal. 

The perfect state of the surfaces of the chalk fossils proves Farther proof, 
also, that this deposition proceeded from the surrounding - 
fluid ; and that it was nat derived from the immediate action 
of any chemical agent on the shells and other ^Icareous 
coverings of the animals living at the bottom of the sea. 

In the fossil animal bodies found in chalk, not the least 
diminution of the sharpness of 'their ridges or points is ob¬ 
servable, nor is the least dulness of the delicate lines and 
embossments of the crusts, or o{ the spines of the echini, to 
be detected. 

That the deposition af chalk and of flint was sometimes Chalk and flint 
alternate, and even, as it is expressed by Messrs. Cuvier and deposited a^- 
Brongnidirt, periodicai, appears from the seams or strata of 
flinty nodules, and particularly from the widely extended 
flat or tabular flinty despositioris interposed between the 
chalk. 

But that the chalk was permeated by the silex at some Ruj 
distance of time after the deposition of the former, seems permeated by 
also to be ptoved by the state of the fossils of this stratum. Jlme^afierTtr* 
There does not appear to be a single instance, in which the dcpus.daa. 
animal remains are impregnated with silex. On the con¬ 
trary, the substance of alK these fossils has become calcareous 
spar, and their cavities have been filled with flint; thus 
plainly evincing, that sufficient ’time must have elapsed 
for the crystallixation of the calcareous «par, previously to 
th« infiltration of the flint. 

It may not be improper to remark, that in no instanci The flint has 
does the flint, although in contact with the calcareous spar, 
aj[>pear to have become mixed with it. The reverse o'f this l>ui iho chalk 
is the case with the chalk, since this latter may be seen in 
almost every degree of onion with the flint; from beigg 
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blended with its substance, to being merely united with iti 
surface, uitd fonititig the white coat of the flint. It 
has been, without doubt, from certain uppearerices result-' 
ing from this union, that Mr. Carrosi and others have been 
led to believe in tlie change of lime to flint. 

There can be hardly any hesitation in agreeing with Mr. 
Juineson, that the most piubable explanation of the forma¬ 
tion of imbedded flint is that which was first proposed by 
Werner; ** that, during the deposition of chalk, air was 
“ evolved, which, in endeavouring to escape, fortned irre- 
** gular cavities, that were afterward filled up, by lufiltra- 
“ tion, with flint”*. The decoinpojtition of the softer parts 
of the animals, which were thus entombed, may be con¬ 
sidered as a very probable source of a part of those gaseous 
matters, which formed these cavities: and the connection 
of the animal remains with thlrse nodules of flint is easily ex¬ 
plained^ by supposing the shells, crusts of the echini, &c., 
to have projected into these cavities, or to have been ad¬ 
herent to their sides, at the period at which this infiltration 
took place. 

That the separation and deposition of the matter forming 
these siliceous nodules have been the work of crystallisation,is 
rendered evident by,the cavities left eithef in these nodules, 
or in the fossils, being generally lined with quartz crystals. 

While endeavouring thus to explain the formation of these 
flinty nodules, and the filling up of the cavities of the fossils 
with flint,a difficulty arises from observing these bodies insu¬ 
lated as it were in their bed of chalk: it not being easy to 
conceive, how so copious an infiltration should have taken 
place into these cavities, while the surrounding chalk should 
only have received a slight intermixtiire of siliceous grains. 

Something analogous is however observable in the furma- 
tiou of the calcareous sfaYactite; since in those caverns, in 
which these concretions hare been forming for a very long 
period, the infiltration, by which they are formed, is found 
to continue to the present day; proving, that the interstices 
of the superincumbent j»^tone have not yet been filled by the 
concreting of the earthy particles held in solution in the per* 

^ * Sp\fin of Mineralogy by Prof. Jameson, vol. I, p. 172. 
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t:olating fluids hf the cryatHllizatioa of which these bodies 
hove been formed, and are now augmenting. 

The Oberetein nodules of agate appear to have been Obenteiii no- 
formed under somewhat similar cirrumstances; since it is in 
general evident from their external surfaces, that they also 
have bad very little adherence to their matrices, which would 
hardly have been the case, had these been highly impregnated 
with silex. 

The hard chalk lies immediately beneath the soft chalk. Hard chalk 
In this stratum there are uo flint nodules. “ Its beds,” ^**^^^'***'**’ 
according to Mr. Farey, ** increase in hardness, until near 
** the bottom, where a j^hitish freestone is ^g, at Tottern- 
** hoe in Bedfordshire, and at numerous other peaces; that 
** brought from Ryegate and other quarries of this stratum, 

** south of London, is used as u fire-stone*.*’ 

It hns been generally soppoled, that these two strata of A difFerent 
chalk are of one formation: hut not only the absence of the formation, 
flints, but the characters of th^r fossils, prove them to be 
of distinct formations. No fossils indeed are marked by its fussili 
more decidedly peculiar characters than those of this stra- 
turn; since hardly a single fossil has been found in it, 
which has.been met with in the soft chalk, or any other 
stratum. • 

It is in this chalk, that the genus ammonites is first met AmniQiiitai 
with ; or, in other words, it appears, that the water, which firatocawmit. 
formed this stratum, was that in which this genus laid ex¬ 
isted, no traces of it having been seen in the soft chalk, or 
in the other superior strata. The chief, and perhaps the 
only circular species of this genus, which has been found in 
this stratum, is of a large size, witK nodular projections on 
its sides, towsird the lAck, which is generally fiat. This One special 
fossil appears to be of a different species from any of those, JjUef. 
that are found in the subjacent (‘traCsi ^ 

It is ver}'remarkable, that in this st^tum, the last inonewUbat- 
wliich the genus ammonites is met with, so remarkable a 
deviation from the original form of the genus should occur* ' 
as almost to claim its being considered as the characteristic 
of another genus. In the fossil here referred to, which pos- 
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sessest all the other characters of ammaniteLi the spiral coil 
h disposed in a form rather approaching to that of the oval 
than the circle*. 

In another fossil of this stratum a still more extraordinary 
deviation exists. This fossil possesses the concamerationa 
aud the foliuceous sutures of the cornu ammonia; but, ip* 
stead of bein^ spirally coiled, it has its ends turned toward 
each other, somewhat in the form of a canoe. This peculiar 
form has led to the placing of thi4 fossil under a separate 
genes, winch has been named seaphites'f. 

Of the extent of this stratum no correct account has been 
given; but tber% is sufficient reasov for believing, that it 
accompanies the other chalk in its range through this island* 
It also apfiears, that its peculiar fossils exist in it at very 
considerable distances. Thus the ovaf amtmniU, Which is 
found in the Sussex hills, likewise occurs in the hard chalk 
of Wiltshire ; and the scaphites, another inhabitant of the 
•Sussex bills, has also been discovered in Dorsetslure. 

On comparing the preceding sketch with the Essay on the 
Mineralogical Geography of the neighbourhood of Paris,! 
by Messrs. Cuvier and firbngniart, some iiiiportadt varia¬ 
tions will be perceieed between the strata Cpond above the 
chalk in this island aud iu France. In France, tbe strata 
above the chalk differ both ip number and quality from 
those, which have been hitherta observed in a sinsilar situa¬ 
tion in England. In France too, several strata of sand and 
sandstones exist above the strata of tbe gravel formation, 
which in this island appear to be highest. 

The first of these differences appear to result chiefly from 
the existence of numerous beds or patches, tbe formation of 
which Qiust have depended on certain local circumstances, 
such as the existence of fresh or salt water lakes, at the pe¬ 
riod of the drying up of a former ocean; tbe different che* 
mical combinations, which might thence have taken place t 
&c» But the occurrence of such variations can hardly be 
considered Sa interrupting the continuity of the. stratifl« 
eatioii. 


* Organic Remains, vol* 111, pi. IX, fig. 6. 
f Organic Remains, voU 111, pi. X, fi^. 10 and Mh 

Indeed 
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Indeed when it*is considered, that in France much more 
frequent opportunities are afforded of examining rhestratifi¬ 
cation immediately above the chalk than in Fngland, it will, 
not be regar<led as improbable, that several of these beds or 
patches may exist here, the discovery oF which would render 
thtf accordance of the two series of strata much more close. 

Even from the examinations, which have been already 
made, the identity of the French and English chalk is esta¬ 
blished. The British strata above the chalk are ^!so found 
to contain patches of plastic clay, of most of the varieties 
mentioned in the French strata, as well as patches of coarse 
limestone, with its adbompanyitig sand and its peculiar 
fossil shells, such us are found to etsist in the covsespondiug 
French strata. 

The other difference, the existence, in Fratice, of beds 
of sand and of sandstone above those of gravel, which are 
the highest strata of this island, is very remarkable. May 
it not be attributable to the abruption, from this island, of 
the superior strata or beds of this formation, by that catas¬ 
trophe, instances of the astonishing force of which have been 
already noticed ? 






VII. 


Experiments on Murifitic Acid Gas : hy J. MpERiT, Lee^ 
turer on Chemistryt Edinburgh. 


To Mr. NICHOLSON. 


SIR, 


Edinburgh, Dec. 28, 1811. 


HE state of my health has not flowed me to send you iteasoii>ef 
an earlier account of the farther experifinents on the nature deUy. 
of muriatic and oximuriatic acids, which I announced in tb^ 
last communication. I now beg leave to submit them to 
the attention of vour readers. 

1 have already observed (Journal, vol, XXVIll, p. 139,) of 

that there arc two modes of investigation, by which the 
<}Qeath>ii 'at furesent under discllissio)) with regard to Ihe aci4« 

nature 
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ARTICLE I. 

On the Afferent Sorts of Wood, mth some Remarks on the 
Work of Du Tbouaas. In a Letter from Mrs, 

Ibmktson. * 

. To Mr. NICHOLSON. 

SIR, ' 

It Know not wWher the account I have given of the me- Onthetr«tUe 

chaniBin of Poteiiy has convinced'my readers,,/or done 

justice to my stth|ect; tlie latter is indeed iihj^sible. 1 

shall however {though thoroughly sensible of my defi- 

cieucieB) renew the discussion as sooh^s the spring bestows 

a fresh return of her treasures for dissection. In the m ea n 

time I idiall ^ve a farther idea respecting the formation «f 

toood, in some measure answering to the new Treatise oa* 

Vegetation, received from Friuue, and written by Aubeit 

du ''rhouars, cidebtutod for |u8 Judies in physiology, ai^ 

who appears (lihe my^f} to have taken nature fbf: his 

guide, and left hooks for a future^consideration; thinking 

it of greater consequence to ascertain a few absolute hicts,. 

Vai. XKXt No, 143 .~Ma»cb im* . K thon 
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than to collect a confused mass of uncertain details, that 
lead to no eritl. 

Du Thouars agrees with me, that each bud is only another 
Itilid of seed, having its cotyledons the same, and wood 
ve>selH reaching from the hud to the root, and ending in a 
radicle, so that each tree may be esteemed (in this resp'^ct) 
a collection of plants, really distinct from each other, 
though joined under a double cover. But in my opinion 
he carries this idea much too far in giving the same appella¬ 
tion to both root and wood, for they certainly greatly differ 
in many respects, which he seems not to have noticed, 
beside the former having a double vessel, till it joins the 
radicle, vhile the wood vessel is single; as 1 have before 
described in my former account of this substance. He is 
also of iny opinion respecting the supposed circulation of 
sap, which be appears persuaded dors not exist, the liquor 
flowing to the terminating branches only, to give life to 
fresh matter, shooting frc-n every extremity where the flow 
of sap will allow it to form ; indeed, we are now so vrell ac¬ 
quainted with the different parts of the stem, that, if there 
were any returning vessels, they could not (1 think) but be 
known. But he is iindoitbtediy mistaken in saying, thdt 
each leaf has a wood vessel, as well as the bud ; for, if thi*^ 
was true, the stem must be us wide uguiii. 1 have traced 
^lis part with such exact attention, as not easily to be mis- 
tuken ; and have always found, that the set of wood^vessels, 
after meandering all over the h‘af, returns on the upper side 
of the stalk, and thus enters another leaf, that the same 
collection may serve many hundreds. It is not diflicult to 
follow them, and is most convincing. 

There is nothing that gives me more' astonishment than 
the blindness of physiologists respecting the formation of the; 
flower hud. Du Tiiouars, as well as Mr. K., thinks it is 
formed in the new wood, next the hark, and believes thfe bud 
is generated by tVie sudden mixture of the wood and bark, 
as if they did not run side by side throughout the plant; a 
strange mistake 1 I confess it is this discovery “ of the 
shooting of the hud” 1 ana most proud of, first because 
it is ihe^foundation of many important facts, that lead to 
I puscquenccs of no little moment; secondly, because it is 




60 



OK THE DIFFERLNT SORTS OF WOOD. lG3 

t 

SO very plain, so easily seen, that, strip off the bark, and a 
child would acknowledge und understand it; as the buds 
appear coming out from the interior of the wood in every 
part. But how many truths does this substantiate! It 
proves wiiich is the vital part of a plant; that the iropreg- ^ 
nuking line, which runs into the seed, is likewise found this, 
running next the pith in the stem ; that this is line of 
life, from which also all buds procet'd ; that tVie seed and 
bud are the same thing, at least differing in trifles only; 
and that they both owe their existence to this same vital 
part, one shooting in the flower, the other in the stem of a 
plant. In herbaceous points this same line runs ^ithin the 
pith, but equally gives life to bud and seed; hence the 
truth of Linnueus’s observation, when he gave such conse¬ 
quence to the pith of some plants. 

There is something so curious in the manner in which the . 

- j . _ ■ j • I 1 .... winch the bud 

bud IS nrst united with the sap vq^sel that nourishes it, that, is f.rst united 

as I have not exactly shown the process, I shall give it here, 

1 have described the inuuner in which the line of life first nouiiitlies it, 
generates the bud by forming a knot on that line, and 
breaking the outward ends. Each end then becomes a 
bud, and it is the bnsiiicss.of the wood to form a covered 
way for the passage of the bud to the exterior, which it 
does by bending some and raising other parts of its vessels, 
in the middle of which the bud passes to its cradle ; but no 
sooner does the knot form on the line, than it becomes a 
signal for the root to send up a vessel for the nourishment of 
the new bud, and by the time it reaches its cradle, this ves¬ 
sel (loaded with sap) arrives at the same place, and fastens 
itself to the bud, aflording it that nourishment the milky 
juice of the albumen could no longer give it. It is exactly * 

the same process as that in the seed, *aihere the milky albu* 
men first supports, aud is then succeeded Jhy the nourishing 
vessels. 


I shall now give a curious proof, that the wood is the only •o®'* 
part which carries the sap for the nourishment of the plant; conv^V\h«** 
and that the plant <jU«s, if the wood vessel is lost. In •*? 
tracing the various diseases of plants, especially in our kit- pUnt!* 
chen vegetables, it occurred to me to examine thoroughly 
that which is called smut iii potatoes; and compare it with Diseam of 

M « thf 
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the disojrilers which are fdun4 'm the hcocoU and turnip* 
In the hrocoli the first apparent symptoms are a shrivelling 
and drooping in the stem of the plant; it for iopte time 
languishes a consumptive patient^ and then dies after a 
long illness* Curious to find what coaid be the cause of 
this disorder, and its effects on tlie interior of the piant* 
and why the plant ceased to gain that noitrishment,- which 
the earth seemed so fitted to give ; 1 resolved to dissect the 
plant with care* To prepare myself for thoroughly under¬ 
standing it, Itook a brocoli plant growing in other groundi 
and perfectly healthy, dissecting and drawing it, as | give 
it at fig. }, plate y. It will be seen how many radicles it 
has, how many wood vessels, both in the root and stem. 1 
nov/ laid open the diseased plant wifh the greatest care: 
but how excessive was my surprise to find, that almost all 
the wood vessel^ bad' J^sappeared, though the plant was 
twice the siae of the healthy brocoli, and of a bulbous form 
in the root| see fig, Q ; that do place of the wood vessels, I 
could see only tubercles filled with water, and that, instead 
of near a hundred radicles, two solitary ones, with their ap¬ 
propriate wood vessels, were all the plant had to bring it 
support. The tKilba.of water were compo'^ed of a loose 
ntatter something like the pith of trees, but very large, and 
without one ligoeous particle; in short the complaint ap¬ 
pears like a dropsy in the plant. From various trials it was 
plain to be seen, that the defect arose fiom the earth ; since 
if pease, beans, vetches, &c. were substituted for the bro¬ 
coli, turnip, or potato, they would grow admirably, but 
the same disorder would equally attach to those vegetables 
just named, if pl^ed in that earth. The cause then w-ns the 
feilure of suitable uourishment for plfints in that 

ground; and its cun^ueimes were the decay of the parts 
intended fn bring tba|t|ort of sap^ which the ground was not 
fd^le to bestow. I'hts shows also, that there is a great var 
'iMty in the sap, though we are .not able to discover it; 
ipdeed ih oUr trials so much of the most important and'deli- 
late .essence may eyaporate^ during first attempt to a«« 
^rtaifi the mgredfepta, that tharoaghly trust to 

|ar knowing ull that .enters’ into. the comppiiiiipn of ihip 
astotfighing .mixture, I’canpot cpnceiva that any, thing but 

oecity 
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(lecay could cause the dtsappicarance of the wood vessels; 
and am more confirmed in this idea, as I have alwaysfbund 
that it i* the constant consequence of the stoppage of the 
itap, whenever it takes place during the liie of the plant. 

This I before showed, when 1 eiideavouretl to prove how 
mistaken phystologista were in supposing that part of the 
stem of the tree was void of sap, and was only tilled in the 
newest part. 

On suniniing up the evidence I should conclude, that the The ground 
ground is too cold and moist for these vegetables. On tlis- 
secting turnips and potatoes growing in the same ground, i 
find it cucactly the saicedisorder as that in the br^coli, that 
is a total disappearance of the l%neons parts, both in stem 
and root. The tubercles of wRter metrlioned in the hrocoli, 
turnip, &c. arc always full of stiuking wat^, as the putridity 
is just beginning. lHay not the disorder of these plants' in 
some measure seive to prove, wi^h the rest of the facts al* 
ready adduced in my former lettcis, that the slap is coii-Sap conveyed 
veyed by the wood afone fo/ the nourishment of the plant ? ^ood 
1 think the body of evidence 1 have at different times given 
now nearly emoiints to certainty, that the sap runs in the 
wood alone, and deed not circularfo. Thk disorder uihst i>ot 
be mistaken for that called the scab iiv potatoes, which ia a Swb in 
malady that proceeds from a crypCogatnian plant, first 
growing on the outside of the potato^ in which insects fix 
and lay their eggs, to insure food to their hatching young 
which soon dive into the interior, and' chver tile root with 
blotches. 

The next part which belongs to fhe woodt which 1 
wish* thoroughly to explain, is that which appertains to the 
balls. I have shown, that there are \%t platits two sortfi, 
one which generally regulates tlie*eDecbamficn of plants, 

(the account of which I gave in my 'liist letter on mechanical 
botany): the other the b«U« found in the wood of trees. Ball fmind in 
When a bud, formed of thft knot of the line, of life, and! 
passing through its covered way to the exterior,^ is by any , 
accident aCvt^d from that line, the bud stops, and .can 
proceed noibither, though the wood vessel Joins to it. la 
time) the Ulbomen, which surfottpds it, changes to wood, 
and ^e bud, fhough lts iiiteilor never grows, yet continues 
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to increase in wood, as long as the hardened parts about it 
will permit, adding one little row of wood each year, but 
this soon ceases. It is perfectly detached from the rest of 
the plant; and afterward pushed toward* the exterior by the 
growing part of the plant, white the sap continues to cir* 
culate round It and within it. The constant pressure these 
balls receive makes them g*-ow to nn inconceivable hardness; 
and, when taken out, I have found them from twelve inchf's to 
a quarter of an inch in diameter, and so regularly formed, 
^sce fig. 5) that had I not taken them myss-lf from the tree, 
I should liave been persuaded they were just turned in a 
lathe. Some are round, but with% single wood vessel at- 
tacbed to them ; some formed like a spinning top. Here 
is an old tree, that has formerly been in a hedge-row, that 
has three balls about twelve inches in diameter. Carpenters, 
when they find them, use them as heads, cogs of wheels, or 
foranj’^ purpose that requires extreme hardness. 

The next peculiarity of the wood 1 have never yet tho¬ 
roughly explained is the exact reverse, in effect, of the 
ball; and the cause of both can be described by a drawing: 
it is what the French .call hungry wood, it proceeds from 
some accident, a ^severe season, lightning, or injury the 
tree has received. Some wood is much more liable to it 
than others. It is a formation that is quickly finished, but 
that stops many of the sap vessels, so that the wood is soft 
and poor. 1 have often found a [iiece in the middle of 
beautiful perfect wood so diseased. Hungry branches arc 
often seen shootiitg from the roots of trees. The rose, the 
vibnrnura, the barberry, and many shrubs as well as trees, 
are subject to this defect. Among trees the plane, the ash. 
and the lime in particular are most liable to it; it is to be 
known hy its diileren(^(Of appearance. To show it I shall 
draw a piece of solid good oak, and a piece so alfected, having 
these specimens now in my possession. Fig. 3 is the healthy 
piece, tig. 4 the diseased oak; ec are the sap vessels, dd are 
the intermediate parts of both. When young, the wood is 
wider between the sap vessels, but not near so far apart as 
the discard afoodt which never appears to contract, as all 
perfect wood does. It is this effect;, that has made many 
pliysiologists think* that the sap vessels dried np, when the 

wood 
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vrond became old; but it ouiy leaves the intermediate parts, 
tvhirb cnnstiiutlj' contract. The sap vessels are rather en¬ 
larged than lessened by age; and grow vastly firmer by the 
strong support they thus gain by reduction. 

I ahall now turn to the wood of annual or herbaceous Trifling 4 f- 
pieiits : it is formed of two sorts, those which like the shrub 
have only a narrow piece of ligneous matter ; and those the 
wood of which is formed in compartments, something like 
the manner of the leaf stalks, that is, round vessels of wood 
surrounded byulbuinen, which altogether appear infinitely 
larger than the common vessels so denominated, the spiral 
wire being enclosed witlyu the wood. These vessels are set 
like spots in the circular pith; the number of sap vessels 
increases, if the plants last a long stason, as well as the 
rows in the herbaceous vegetables, if fine weather prolong 
their existence: this 1 have before hinted at,' in a former 
letter, Vol. XXVlil, p. 249* It would seem that this al¬ 
bumen, as well as that which silrrouiids the ligneous vessels 
in the leaf, never became wood; for let the vegetables be 
ever so old, it still retains the clear and unformed appearance 
it has at the first moment; and let it be where it will, it is 
always to be known. It is this we call nourishing vessels in 
the leaf. 1 think it should be called tfy the name of clear 
albumen, to distinguish it from that which afterward be¬ 
comes wood. 1 have examined both; and, us far as the 
eye can judge, they appear perfectly the same; but in 
taste the cU»ar albumen, which is that found in the seed, 
the leaf stalk, and herbaceous plants, is bitter, which the 
other fs not, the other albdmen is jthe new row of wood in 
trees and the foundation of the seed, with the first formation 
of the embryo* In all these the sap vessels afterward shoot. , 
When 1 tried both by decomposition the residuum was the 
same; indeed the matter 1 can get for trial is so little, it is 
hardly a fair chemical process, • 

I should have continued to give an account of the ideas of 
Aubert du Thouars, could 1 have thoroughly understood the 
rest of his opinions; but he is not so intelligible as de IVfir- 
bel; and (if 1 may be allowed to say so) has rather too much 
given way to system and imagination. I should suppose it is 
necessary to pass from step to atJhp in this studyt perfectly 

dUtinguiahing 
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distiDgiiishing tirst the separate parts of a plant, and then 
the diifereDt sorU^of vegeUibles, and keep to this ; for if the 
seed is not exactly divided from the leaf, the stern from the 
root, and so on to the rest; and if the tree is not distin- 
guished from the shrub; and the aenu)>laut, and herbaceous 
plant, from the cryptogamm; it must inevitably create carv« 
fusion, as they differ so essenrjaliy in forui and manner of 
growing. It is alsf* most desirable to give but one part at 
a time explaining this with a print, that may make it under* 
stood, or the most perspicuous writer, on so dark a subject, 
will want elucidation. Put tiiis geniieman, (though he be¬ 
gan so well), lias latinohed into some system, which he ■•.♦'eir.s 
to hold oat| T think, as some mathematical demon'trat'on 
in the vegetable world. 1 regret that be has not divided it 
from his physiological labours, as both ui ght have protited 
by this ^arrangement, 1 have lioMfcv < much to apologize 
for myself, that 1 atu tlte last person, that siiould criticise 
others. , 

1 am.. Sir, 

Your obliged servant, 

AGNES IBBETSON. 
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On thMAciUm of ElasHc Fluids on dead Animal Flesh : Mr* 

Hildebbandt.* 

^^ONVINCED, that experiments and observations on 
the spontaneous analysis of organic substances must be very 
inbtruetive, and tend to iUostrate their emture, 1 have always 
endeavoured to impress on the hearers of my chemical lec« 
tufes* how great must be^the ioffuence of the elastic fluids* 
that Surround putrescent bodies, either in imcelerating or re« ■ 
tardmg this natural process. This also has determined me^ 
to imiesttgate the subject with great cape; and J venture to 
lay before the public the results, as constituting a series of 
expedments, tbaA "j»iuy tend to the edvanecuHittl of the sci* 
encei^. a 

* Aiitj. 4e Chhn. voJ. LXXHl, p. sdS*.' 'Eipeniriated ftwh Gehlea*# 
vul. 'VIIi NA* ‘ 
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It will be proper to premise: 

l«t, That i aUvuys eiwployed the same kind of flesh* The sahttaocer 
nameiy beef, in order to be more certain, that the diflFef* *”*P*®y®**'‘ 
dices observed arose only from the action of the different 
elastic fluids: that the fleah used at one time'was taken tipt 
only from the same animal, but from the sametanscle; that it 
oontaiudi no fat, but muscular fibre alone; and that the 
pieces were of equal siae, cut in .parallelopipedons, and 
pro}iortional to the vessels: 

Sdiy* Thai I took only the flesh of an animal that h4d 
been dead two hours: 

3d)y, That I used only the last portions of gas evolved, Thegassw; 
in order that it might not be mixed with any of Ihe air in 
the receivers; and that I employed the gasses soon after they 
had been prepared. The atmospheric air I took from a very 
airy garden, 

4thly, The vessels were placed in a room, into which the Race of tbe 
sun never entered. The windows^also, facing the north, were ®*P®”“*“*** 
very sniidl, to avoid the action of light, which 1 purpose to 
examiue on a future occasion, 'Fbe tem|:ierature of this Temperaiiue. 
room is cool in summer; and in tirinter high enough to keep 
water from freezing. If, however, there were any reason to 
be apprehensive of frost in the night, I removed the vessela 
into tny lecture-room, which joined it, 

1 took three modes of ettckising the flesh in the gasses; Thej^aretn. 
and, to avoid refietition, I shafl denote them by the follow- 
ing expressions: 1st, over water; 2d, over mercury: 3d, in 
an empty bottle* 

i. For tlie experiments over water, cylindrical jars were Manner of 
taken, containing from 9^2 to 98 cubic indhes, Paris meqsnre, exptrun "nu**** 
and filled over a pneumatic trough. Pieces of meat 3| wMter: 
inches long, I inch broad, and | of yn inch thick, were Uien 
iutrodneed into them. THeBe wer^ suspended from two 
cross pieces of .brass, having o point | an inch long to fix 
the meat on, and supported by a stem of the same meta^ 
with* two other cross pkea; for a look When this stand, 
with the m<!at ibua disposed,, had beeo intrmneed tbrongh 
the water into the jar, a plate was passed into the trough, 
and the Jar placed upon it, so that it. might be remov-ed front 
the trough, audsetuna table, *When the water ro^ in 

the 
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the jar, winch is the case wlien the temperature diminishes, 
or the ;>as is absorbed, care was taken to add water, in order 
to prevent the introduction of atmospheric air. In this way 
the contact of atmospheric air is avoided, but it is attended 
with the inconvenience of wettinp the whole of the surface 
oftbo meat, and of the gas and meat being in contact frith 
the water in the jar. 

2. For the experiment* in an empty vessel, that is to 
a say, containing neither water nor mercury, bottles resemb* 
ling those fur wine were taken, but with wider mootht. 
These were tilled with gas over the pneumatic trough, and 
let stand till tiiey were well dra))|ed. The meat was then 
introduCM'J, keeping the mouth of the bottle above the wa¬ 
ter, corked as quickly as possible, and the cork well luted 
with paper and glue, or the neck of the bottle placed in wa¬ 
ter. On turning up the bottle, the piece of meat falls to 
the bottom, to which it commonly adheres in consequence of 
its moisture, fly this mo^e we avoid wetting the meat; 
and neither the meat nor the gas is in coutact with so large 
a quantity of aqueous vapour: but it has this inconvenience, 
the meat has been in contact with atmospheric air, and a lit¬ 
tle is always introduced with it, when the cork is put into the 
bottle. Thiii probess Cannot be employed with nitrous 


gas. 

oTcr iner- experiments over mercury, small jars, of 3 or 

KMtj. 4 cubic inches only, were filled with the gas to be subjected 

to experiment; and pieces of meat, an inch long, | an inch 
broad, and 2 lines thick, were then passed through the mer¬ 
cury with the fingers, aqd introduced into the jars. By this 
process the contact of atmospheric air is avoided ; as well as 
of aqueous vapour, when the gasses have been procured over 
mercury. But these e\periineDts I could execute only on a 
small scale, as I had not a sufficient quantity of mercury for 
any thing more. • 

A little water, or mercury^ should always be left in the 
jars, in order that the air, when expanding, may not get out 
of them. In the expenments over mercury it affords the 
advHntagea of preventing the vessel from being ever**' 
turned. 


* 
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Firm series t)f experiments, over water, begun lAe 2SlA ^ist sctof ck« 
March, and ended the 4th of ^ril, 1808. P«immtsoTfer 

The temperature of the air out of doors was alirays be-T^miieratune. 
tween 8^ of Reaum, [50° F,] in the shade, «s for instance on 
the 30th of March in the morning, and 5* R. [43*25* F.], 
as on the S25th of March at noon. 


1. gas. 

The gas was obtained from nitrate of potash, Exp. t. With 

Ist day. March the 25th. The meat is become evidently oxlgen gas 
redder, and even of a finer red tlian in nitrous gas, po^h******^ 

2d and 3d days. The red colour has diminished, but the 
meat has still a fresh appearance. ' 

4th and 5th days. The same, 

Cth and 7th days. The redness has gradually diminished; 
and the meat is moister than that In nitrous or in hidrogen 


gas. , 

8th day. The meat grows damp; it begins to get livid; 
and little hemispherical and almost transparent drops appear 
standing separate from each other on its surface. 

9th day. The drops become more numerous, and grow 
gradually opalce and whitish ; so that Ute meat looks as if 
covered with small pox. 

lOth and llth days. Putrefaction makes evident pro¬ 
gress, the meat grows flabby, the moisture increases, and the 
surf.ice dissolves; yet the drops may still be distinguished at 
the surface of the liquid, that covers the meat entirely. 

On the evening of the 11th day the meat was taken out, 
after the jar had been replaced in the trough. It emitted.a 
putrid smell, somewhat alliaceous, having some resemblance 
to that of phosphoretted hidrogen gas. 

The meat, continued to putrefy IhAhe open air, as if it had 
been constantly exposed to it, ^ 

, The oxigen gas was not much diminished in bulk. It no, 
longer set fire to a candle, but a candle still burned in it ibr 
a ipoment #ith a little brilliancy. 


3. JUdragen gas. 

This was prepared by dissolving zinc in sulphuric 
Inted with water. 


Exp. 2, Witli 
acid di-W*ogen gas 

m 
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fstlTI LtPC ini 
sulphoric acid. 


J$t dtty. March the ^th. In the course of a ft;w hoiti<A tlvc 
meat hud acquired a dirtier colour; and at leutvth becunie oi 
H blackish brown, like meat that has been smoked after iuiv« 
ing been salted without the addition of nitre. 

From the 2d to the 11th day. No change in the external 
appearance of the meat; particularly it has grown ludther 
flabby nor moist; its lirmness appears even to have increas'* 
cd; and it seems more hard and dry. It has lost its redness 
more and more, aud is become browner than meat exposed 
to carbonic acid. 

On the evening of the nth day the meat was taken out* 
It had no sign of puireseency, and not the least offensive 
smell; the^most that could be said was, that it smelt slightly 
sour. On exposure to the air it did not putrefy, but became 
dry : a few small white sf>t*ck» of mouidiness, however, were 
l>creeivablc oi» its surface* 

On turntng up the jar, apd applying a ligiited candle to it, 
the gas took fire. 


3. Carhonic acid gas* 


Exp. 3. With 
catbouic acid 
e.xj)tril(id from 
chaik by nitric 
»cul. 


This was prepared by dissolving chalk in nitric acid, 
tsi day. March tlie 25th. In the course of a few hours 
the meat had assumed a dirty colour, and afterward became 
brown; but it remained of a lighter colour than that in Hh 
drogeu gas. 

From the 2d to the llth days At first it appealed to 
grow more livid and flabby, but afYer a few days no change 
was observed. The surface did not appear to get moist. 
The carbonic acid gas, uoed in the experiment, is absorbed 
by the water; and it even appears to be more readily atn 
sorbed than when pure, so that fresh gM muat be added 
every day, to prevent thf^wvater from touching the meat* 

Oh the evening of the llth day the meat was taken ouU 
It haul ho marks of *p«trescency; resembled meat that had 
baeb dressed ; wa^ flexible, without being moist or viscous; 
and bad a slight acidulous smell, nearly like that of yeast 
turning sour. On exposure to the air it did not grow pu¬ 
trid," but dVted, and its surface became covered with little 
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4. Nilrom 



▲CflOM OF ON Vi% 

4* Nkrom gasi 

Procured from mtri<i acid by means of copper* a«d receiv- ^p* With 

nitrous gas 

ed over water. from nitric 

1st, day. March the 25th. The meat became of a much ac'>^ 
fin^r red than in atmosphencair; and for the first few hours 
it could not .be distinguished from thatinoxigen gas. 

2d and 3d days. No change. 

4th, 5th, and dth days. The fine red colour diminished 
a little, but it still remained very lively. 

From the 7tU to the llth day. No change was observa* 
ble, except that the meat apf^eared to grow a little moist; • 
but it did not liquefy a^all at the surface, and its firmness 
even seemed to increase. 

Ou the evening of the llth day the meat was taken out. 

It had a fine red colour, was firm, and bad no ^mell, not even 
of nitrous gas. It lost its redi.cus when exposed to the air, 
in the course of a few hours.; J^ecame brown; and dried 
much quicker than the meat of t^e two preceding experi«> 
ments. Its surface did not become covered with white 
specks. 

The gas, exposed to the test of oxigen gas, produced a 
quantity of red vapour, diminished greatly in bulk, and ap¬ 
peared not to differ perceptibly from common nitrous gas. 


Second series of experiments t from the 5th of April to tkt'lQth 

of June. 


Second scTHM 
of experi¬ 
ments. 


The temperature of the air out of doors was 2*5* [37*75* F.J Temperatare., 
■on the morning of the 18th of April, and 23*3® [84‘4® F.] on 
the 17th of May at noon. 

That of the room was between 7* awd 20® [47*75'’ end 77® * 

F.l. 

The meat employed in the follow!og experiknents wa» ofMeaeusSi. 
a paler colour, and appeared to have cmne from a younger 
unimal. 


5. Qxigen frm'^red oxide of mreurp* £ji^nune»f over 

mereuTp, - 

let day. AprillheSth. The meat became redder, 
ftd and 3 days. No perceptible change. 


-Exp. 5. Oxk 
fen from red 
oxide of men> 
cury, ovet 
mercury. 


4th 
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ieno« or birrEREKT oissta on meat. 

f 

4th and Sth days. The colour grew paler. 

From the 6th to the Sth da}'. The colour was destroyed, 
and the meat had the appearance of having been washed. 

9th da}’. The drops appeared at the surface as in the first 
experiment. 

18th day. The drops, became opake, appeared like \he 
eruption of small pox. The meat preserved its firmness 
without liquefying, though the temperature w’as higher than 
in the former experiments. 

From the 19 th to the 21st day, May the 25th. Visible 
signs of putrescency vrere observed on the surface, the little 
drops ran into each other, and tlie jturface became blackish. 

An accident having overturned the jar, the gas escaped, 
and diffused such a strong stench throughout the house, 
that we were obliged to perfume it strongly, to get rid of 
the smell. 

6. Oxigen/ivm nitrate qf^otashy in an empty hottky stop¬ 
ped with a cork. 

E*p. 6. Oxi- 1st, 2d, and 3d day. The meat did not grow redder* 
^le'of* ota^sh pale* 

iaacorlLi 5th to the 5l»t. ‘No liftle drops were observed, but the 
tkutUf;. meat graduUy grew pale, became putrid, and liquefied at 

the surface. At length a considerable quantity of liquid, of 
a bad colour, was formed, and flowed down into the neck of 
the bottle. 

The meat was covered with moisture. Its smell was nut 
so strong as that of the preceding piece putrefied in oxigen 
gas, and of a different ktiid. 

7 , Atmospheric airy over mercury. 

m 

Exp. 7. Ae> l«t and 2d days. Aphl the 5th and 6th. No remarkable 

n»yiph-.fie air change. * 

o%e. mercury. ^ IS become very pale; paler than in 

the oxigen gas* 

5th to the 51st. The little drops of liquid Were not per- . 
cetved. Prom the Sth day it became covered with moisture, 
and liquefied at the surface, but lest than that in oxigen 
gast and at the clo^e it a|ipeared less black than in pure 
-' \ oxigcA 
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«xigen gsis, Oa t«king it out of the receiver, it*} stench was 
not 80 powerful, aud it appeared redder when cut. 

8 . Pure hidro^en gas from the vapout of water passed over 
redhot irtm. Over mercury. 

1st day. April the 5th. The meat became of a crimson £xp. 8. in. 

tlrugeii/totn 

From the 2d to the SIst. No change was observed, ex- hotl«>n^«^c 
cept that the meat became a little brown; but it did not 
acquire a livid hue. It is remarkable, that this meat re¬ 
mained reddish, and preserved an appearance of freshness, 
while pieces i n oxigen gas, and in atmospheric air, grew pale. 

When taken out of the jar, it had no smell. T}|e gas ex¬ 
amined at the end of the experiment rendered lime-water 
turbid. 


9. Pure hidrogen gas in a corked bottle. 

Ibt to the 5Ut day. The meat scarcely grew brown at Exp- 9- Bi~ 
all, but preserved its colour, only appearing a little moist, 

When taken out the 51st day it had no bad smell, but smelt 
like smoked meat. 

The gas, examined by the test of nitrous gas, gave no 
sensible diminution; it rendered lime-water a little turbid, 
and afterward burned vividly. 

10. Pure carbonic acid, from the calcination of chalk. Over 

mercury. 

1st day. The meat became crimsoned, as in hidrogen. Exp. lO. Car. 
2d to the llth. No sensible change, and the meat 
very fresh. chalk by hna, 

13tK to the 2 2d day. It grew paler. xae^cary. 

51st day. The meat was uniformjy pale, looked as if it 
had been dressed, and appeared nearijf of the same firmness.. 

It was neither moist nor viscous; and had not the least 
smell, or any other sign of putridity. 

The gas was absorbed by lime, except a trifling residuum, 
that did not amount to 0*01. 

11. If this experiment be repeated in corked bottles, and Exp. 11. Tbs 

the meat be enclo^d in one while the gas is lu>t, and in f®* 

, ~ pcated in 

ether uot'tiii it has grown cold; it will be found, that theeorke4bottles. 

meat 
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meat hi the cold gas will have kept well till the t 6 th day, 
bat will Imve acquired an unpleasant smell'; while tliat in 
tlie hot gas stinks on the 30tii day, and is completely 
spoiled on the doth. 

12. NitrtmsgiiSt over mereturg^ ^ 

Exp 12. Ni- 1 st day. The meat became redder, ' 

croa$ga 8 ov«t 51st day. The meat has retained its fine colour, and is 

sacrcuiy. * 

firm. The liquid, that has flowed from it, has assumed a 
fine red colour, and deposited a small portion of white mat¬ 
ter, resemblimg fat, though the meat contained none. 

@ 7 th day. June the 10 th. The meat has retained its 
fine colour still, on which account 1 did not take it out, that 
1 might see how tong a time was necessary to effect its de¬ 
composition. 

Third seriet, 

Thini««ries. The temperature was the'same as in the preceding series. 

13. Oxigm, over wateTf ike jar contained only 28*5 cubic 

inches* 

Exp. 13. Old- 1st day. The meat became of a fine red. 

gen gas over meat retained its colour, and did 

not appear to putrefy. 

6 th day. Little transparent drops w’cre observed ; which 
increased in nutober and size on the day, and grew 
turbid and red on the 8 th. 

pth day. The putrefaction, was evident overall the sur¬ 
face, which began to liquefy. The giis diminished greatly 
in bulk. There is no doubt but the increase of temperjsture 
is the cause of the speedy putrefaction. 

10 th day. The gas,^ measured*in the gasometer, had di- 
iftttiished 7 cubic inches. Being placed in contact with milk 
of lime, it diminished 6 5 cubic inches more. Supposing, 
lhat the 7 inches absorbed by water were carbonic acid, 13*5 
intmes of oxigen were expanded, which must have formed 
18t75 inches of carbonic acid gas*. 

% Tka enfeonk add » appears frsra.Uis best rseent eiq^nineBtfl» 
Wn precisely tht same ip bulk as the exi$en gu exjMSRdedv- 

The 
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The 15 incbee remaioing hamg been tested with nitrooa 
gus, 1 found that th^ contained 5*4 Of nitrogen, and 9*6 of 
oxigeo. Thus the 28‘5 inches of oxigon gas have been ein« 
ployed in 

13*5 carbonic acid, 

5*4 nitrogen, 

9*6 oxigen. 

14. Atmospheric mr. 

The meat putrefied, and was decomposed on the 48th £xp 14. A«> 
day. The water rose considerably, and absorbed 21 cubic 
inche-^ out of the 96 , that*the jar contained. Ithf experi* 
meat having been deranged, i could not Contiilue.jE|y ob¬ 
servations. 

15. Pure hidrojg^en gwt* 

1 st day. The meat became of h poppy colour. Exp. 15. Hi- 

4 th day. No change, except that the meat appeared t"** 
dried. 

6 th day. Some mouldiness observed, that increased on 
the 7 th day. 

From the 8 th to the 41st day no farther chamge was ob¬ 
served, except that about the 20 th the mouldiness had dis¬ 
appeared. The meat resembled beef salted without nitre 
and smoked. It bad not the least bad smell. 

The gas, tested with lime-water^^did not render it,turbid. 

It burned with force and energy. 

From these experiments it appear how necesaary it is, 
to repeat them separately, in order to obtwn some certain 
results. It ap|»ears however, that we may draw from them 
the following conclusions. , 

1, Thathidrogen preserves, and even'incr^ses tbe firm-Oeofm! 4s 
ness of meat, by drying it. Tbut oxigew on the. contrary‘^•®***‘‘*' 
diminishes this firmnesa* jreuderitig the meat flaccid and, 
moist. It is remarkable, that hidrogen pr^ei^ this 
firmness even over water, when the gas. is saturated with 
meistnre. 

2. That meat it changed and fiquefifd muidi laore 
speedily in oxigeu, when it coutaifis iiitrog^, as to atmos- 

VpL. XXXI.—IVUrcn 1812. N pheric 
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l^lieric aif^ ai:td in the gee from nitrate ol* potash, than when 
the gas is pure. 

3, That nitrous gas resists putrefaction most powerfully ; 
next to which comes hidrogen, and then carbonic acid* 

4* That meat does not change so soon in oxigen gas, as 
in atmospheric air; but, when putrefaction has commenced, 
it proceeds with more energy than in atmospheric air, and 
diffuses a much more odensive smell. 

d. That the colour of meat gets browner in hidfogen, 
and lighter in oxigen and in nitrogen. 

6* That neither hidrogen, nitrons gas, nor carbonic acid, 
appears to undergo any sensible ^ alteration from the meet 
included in it. 

' 7* That oxigen gas, whether pure, or mixed with nitro¬ 
gen, is converted into carbonic acid. 

8. That part of the oxigen gas retains its properties, as in 
other combustions* 

9* That, during the jfntrefaction of the meat in oxigen 
gas, nitrogen is prodneed ; which nitrogen must be evolved 
from the meat, or oxigen has been converted into nitrogen* 
110, When meat begins to grow putrid in hidrogen, it 
appears, that carbonic acid is evolved ; but this does not 
take place, as long as the meat keeps without spoiling, 

11. That on meat in oxigen gas little drops of water are 
formed, which resemble the eruption of small pox* 
Continuation A continuation of my inquiries will be instituted for the 
of the mquity. p|,,ip(jgg of verifying the facts 1 have anuounced ; and parti- 
larly of ascertaining, whether the carbonic acid gas, found 
mixed with the hidrqgen, existed in the meat; and of in¬ 
vestigating the influence of light, and the luminous proper¬ 
ties of stinking meat. 


III. 

Conthtmihn of ’Mir, Hi tVEsxAim's Paper m the dttiw 
^ af Ganes on dead Aidmed JFksh» 

Meat lefta ^ Have said' in my 13th experiment, that, finding the 
TiSomgM" alteiad after having remained SS? day a in nitrous 

ga«» 
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gM, 1 riesolved.to Ifeave it there a longer time* Accordingly 
1 did not take it out' till the 25th of August, when it had 
femained in contact with the gas for 134 days* In the first 
xoooths the temperature was between 7* and 20** [47’75® and Teroperatwr. 
77^ F»)« and in the last months it was between 12** and 23* 

83*76* F.] The temperature therefore was much 
higher, than ^as necessary tO'favour the decomposition of 
the meat, yet it retained a fine red and fresh colour. Resufta* 

The liquor however, which had such a fine red colour, 
lost this in some measure. Having taken the meat 
out of the nitrous gas, to examine it more carefully, lob* 
served, that, wherever it had touched tlie sides of the glass, 
it had become yellowish.* (This 1 presume was o^yogtu the 
contact of the glass diminishing the action-of the gas.) In 
other respects, it wus still of a fine redi, had^a good degree of 
firmness, and did not stink in the least; but it had a slight 
smell of nitric acid, with which a little of a peculiar smell 
was observed. Thus we see, tha6 a longer time and a higher 
temperature produced changes, which did xmt take place in 
a shorter time and at a lower temperature. 

The white sediment, mentioned in my first experiment. Fibrin d«po. 
was found on examination to be coagulated fibrin. When 
agitated in water, it exhibited itself in tile form of the little 
strings, that remain after the washit^ of the coagulum of 
blood. Boiling water did not dissolve, but hardened'it. 

The nitrons gas, that had been used for the experiment, The gas app^. 
when, brought into contact wirii atmospheric air produced 
much red vapour; and the diminution of hulk was as great, 
as at the moment of its preparation.^ 

II. Having remarked in experiments 8 and 9, that the Carirontc acid 
meat, whirdi had remained 61 days in hidrogeo gas at a tem- 
perature front 7® lo [47*76* to ^7® F.], rendered lime* 
water turbid, 1 instituted the two foilbwing experiments* 

16. Hidrogm gar. 

I prepared this gas with ainc and dilute snlphoric acid, l^xp. 16. Hi¬ 
lo obviate the objection, that the carbonic acid gas, con- ftSTrioTand 
tained in the htdrageo prepared by passing the vapour of sulphuiiescid, 
water over a red-hot iron, imght have originated ffom 
buret of iron* 

N2, 


I eiH 



180 

Temperature. 


Resulti. 


State of the 
meat the ^4th 
flay. 


Tart of the ga« 
eonverted into 
carbonic acid. 


ACTIOS OF DIFFEREKT GASSES OR MEAT. 

I enclosed the meat over mcrcurj'. ^hc thermometer 
out of doors, from the 23d of July to the 14th of Septem¬ 
ber, was between 8*5® and 26 ® [51® and 90*5® F.j ; that in 
the room between U®and 20® [56*75® and 77** F,]. The 
shutters of the room were closed, except when the meat was 
examined. *> 

Ut day. July the 26 th. In a few minutes the meat be¬ 
came of a brown and livid hue. 

2d day. The colour became again a little red. 

22d day. August the 17th. It retained a pretty red and 
fresh appearance, without any mark of putridity. 

S4th day. Every thing was in^ the same state^ and ap¬ 
peared to«remain. so till the 54th day. 

Having taken the meat out on the 54th day, I found it as 
firm, as if it had been fresh ; but it emitted an insupport¬ 
able stench, differing however from that of meat putrefied 
in oxigen gas, or atmospheric air. Thus it appears, that 
organic matter can undergft a kind of alteration, and diffuse 
volatile principles occasioning noisome smells, without lo¬ 
sing its cohesion, as in putrefaction properly so called. 

The bulk of the gas in this experiment was diminished 
only according to the variation of the temperature. At 
14® [63*5® F.3 it was 4*75 cubic inches, French measure. 
When 1 passed it through lime-water, it rendered it very 
turbid ; 1 therefore agitated it with milk of lime, and, hav¬ 
ing measured it afresh, it was reduced to 3 cubic inches, so 
that 1*75 cubic inch of carbonic acid had been formed. 


Exp. 17. Hi- 
irogen gas, 
over water. 


fiesults* 


!?• Hidrogen gas, 

I placed a piece of meat in some of the same hidrogen 
gas; and the apparatus was kept with the preceding, and 
under precisely the s^me circumstances; except that the 
jar was over water, auH contained 52 cubic inches. 

1st day. July tke 26th. The meat experienced same 
ycbange, as in the preceding mtpCriiiient., 

2d day. The colour appeat^lt littie rediW ^uniin tbe 

experiment over mercury. ^ 

22 d (fay. meat loolked red and fresh^ and seemed 
<iUwr than in the experiment over mercury. It appeared 
Wrinkled. * , ^ • 


Tbe 
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The water Ijas risen considerably in the jar, and rises 
every day* 

54th day. The meat was of a fine red, but no longer State of the 
wrinkled : it appeared drier, and resembled smoked meat. 54 thday. 
Taken out of the gas, it was as hard as smoked meat, but 
it cfiffused a horrible smell. 

As the temperature was 20® [77® F.] when the experi- DlroiDuiionot 
meat began, and was now but 14® [G3"S® F.], the quantity *^‘*’ 8*''* 
of 52 cub. in. should be reduced, according to Gay-Lussac, 

0*14; and, according to Schmidt, O’l?: but there re¬ 
mained only 36 cub. in. of gas; cons^uently 13*83, or 
15'86, were absorbed, • 

0 

I'lie gas, placed in contact with lime-water, and with 
milk of lime, diminished only a quarter of a cubic inch 
more ; so thut^tbe lota! absorption was l6*08, or 16*11, 

If the water and the milk of lime did not absorb as much A consideubl* 
gas in this experiment, as the ipilk of lime did the 

experiment over mercury (for the ratio of 4‘75 : 1*75 would fotmed, 
give for the 52 rub. in,, 19 tV)» is nevertheless evident, 
that in both the experiments there was a considerable for¬ 
mation of carbonic acid, amounting to more than a fourth 
of the bulk of the hidrogen employed. • 

Though distilled water may contaip carbopic acid, we 
cannot surely ascribe to it this great quantity of gps; par¬ 
ticularly as it was continually rising in the vessel, so that it 
was absorbing the gas, and not giving it out. Besides, tlje 
experiment over mercury removes every doubt. The for¬ 
mation of carbonic acid therefore was owing to the decom** **7 )he decom¬ 
position of the meat: for hidrogen liloue would remain for 
years over water or mercury, without being decomposed in 
any way. But though the gas, that remained after the se- 
paiation of the carbonic acid, was hidrogen ; it it equally 
certain, that part of the hidrogen had disappeared: for, and ns-tof the 
had not this been the case, the bulk of the gas shoiihi not **^”**®" 
haye been altered in the 17th experiment, and in the Uitf! 
it should have beeh considerably increased. 

As it is not probable, that this hidrogen combined with apparcaUf 
the meat in decomposition; since it appears, that meat 
gives out an hidrogetious vapour ^hen it dbanges ; it would catlMuiic acid, 
follow* that the hidrogen, which disappeared, was combW 

ed 
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NOKEXKTENCi: ©F fUGAR IN BLOOD. 

« 

ed in the mixture of carbonic iicici gas, ^^ hich I csnnot 
explain. 




IV. 


On the Nonexistence of Svgar in the Blood of Persons ia» 
bouring under Diabetes Meihtus, In a Letter to Ai t X- 
ANUER Marcet, JV/./>.» i'- H- S. front William IItde 
Wollaston, iSi. D., See, K. S,* 


My dear Sir, 


I 


N reply to your inquiry respecting my experiments upon 
the nonexistence of sugar in the serum of diahetic persons, 
which 1 have mentioned Ao you ut dii^ereut pciiuds, 1 nm 
really ashamed to reflect how long 1 have suffered them to 
remain neglected, when I consider iheir tenrtency to eluci* 
dat^a curious point of physiological rettcarch. 

My first endeavours to detect sugar iu the serum of the 
blood were made ^oon after perusing the second editiou of 
Hr. liollo’s Treatise on the diabetes (which was published 
in 1798,} at the reqm'st of Dr. Batllie, who was so obliging 
as to furnish me with various specimens of diabetic blood 
and serum for this purpose. 

The other set of experiments which I made with reference 
to the same question were not thought of till the following 
year. The inquiry w as then left unfinished, and I never re¬ 
sumed it j for, as I soon afterf relinquished the practice of 
physic, I desisted in a^ great measure from prosecuting any 
inquiries connected i^ith medicine* 

. However, siticecSo much of this subject as is strictly phy- 
,«oIogical, relating to the natural course of circulating 
fluids, and more especially so much of the investigation as 
is conducted by chemical means, is within the range of 
those pursuits, which are generally intrusting to the Royal 


t tm. 
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Society 


NONSXISTEKCfi OF SUOAR IX DIABETIC BtOOD. Ig^ 

Society, 1 frill endeavour to give you os distinct an account 
at lam able of the progress of my ovr a experiments; recjiiCM* 
ing that you will in return state, more fully than you hSYe 
hitherto done, the res^ilt of that farther step in tin; inquiry* 
which you took at my suggestion ; and if it is agreeable to 
yo«f, we will without delay make a jCint communication of 
onr researches to the Society. 

Although Dr. Rollo had been assisted in the chemical Dr. RoIIo mnd 
part of his inquiry by the well known talents of Mr* Cruick* 
ahaiik, it appears, that they ** had not been so fortunate ks opportunity Ml 
** to obtain ti sufficient quantity of serum for chemicsd 
** periment*;” and were qnable fully to satisfy themselves by rectly, 
the taste, or by other means which they could employ, con* 
cerniug the existence or nonexistence of sugar in the blood of 
persons labouring under diabetes; but nevertheless they 
were persuaded of its presence. 

For the purpose of forming some judgment on this ques» but attempted 
tion, Mr. Cruicfcshank made triil of the quantities of oxaHc ** hidirccily. 
acid, that could be formed from serum or from blood in 
their natural state, and from the same serum or blood after 
the addition of a certain proportion of sugar; and from 
the difference perceptible in these trials, he formed a pro* 
bable conjecture respecting the presence or al»ciice of su* 
gar in the serum of diabetic persons. 

This method, it is evident, is Kable to a twofold objCo* Their method 
tion; first, that an excess of other tngrediimts beade tu* shieciionable. 
gar will cause an increase of the quantity of oxalic acid 
formed ; and secondly, that slight vaitations in the process 
for forming oxalic acid will unavoidably occasion diffitreoccs 
in the result* 

The method which I employed appears to me capable of Method em> 
detecting much smaller quantittet«<^ such an 
for, thoogli it might not enable us td distinguish exactly 
the nature of any small quantity that*aiay be discovetet^ 
stiU the mere qnestien. of absence nr presence admits gf 
determination with great precision* 

For this purpose 1 investigated, in the first place, bow 
the ^buDsiuous part of healthy serum could he most Com* 

o Rollo on Piabefss, p,40S* 

pletcly 
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noNBxfirsNci; ov 9 vaA % iw.&iIbstic blood. 


The albumen, 
in se’^um not 
completely 


pletely co<i^o}ated. and by nbat ttppearances the presence 
of sugar that had been added to it would be rnot>t eatiily 
discerned. 

When beiit alone had been employed for the eoftjjfulatioti 
of seroroy to which water had been addetl, tlmt whieJ; ex- 
coagulaud by tided from it was $tlU found to cotitairi a {Jortion of albu* 
men dissolved in it; and if thi"* were allowed to rernain, any 
saccharine matter which might be prt'Sent would be disguised, 
and could not with certainty be detected, 
unless a small I fonnd, however, that this residuum of cnaguluble matter 
lu*ic*aad*wM' ****8^*^ ^ altogether prevented by the addition of a small 
previously quantity of dilute acid to the seripn before eougnlatiou*. 
added. gjjj drams of serum 1 added half a dran» of muriatic acid 

previously diluted with one dram and a half of water, and 
immers^ the phial coutnining them in boiling water during 
four, minutes.. The cougulnti<m was thus rendered com* 
plete. In the course of a few hours a dram or mure of wa¬ 
ter exudes front' serum th&t has been so coagidatt'd. if a 
Salt in the sc- drop of this water be evaporated, the salts which it contains 
are found to crystallize, so that the form of the crystals 
may be easily distinguished l they are principally cominon 
salt. 

If any portion of'saccharine matter has been added to the 
serum previous to coagulation, the crj'RtallizatiQti of the 
salts is impeded, or wholly prevented, according to the 
quantity of sugar present. 

If the quantity added does not exceed two grains and a 
half to the ounce, the crystallization is not preventexi; but 
even this small qufinl;ily’ is perceptible by a degree of 
blackness, that appears after evaporation: occasioned, as I 
suppose, by the action of a small excess of acid on the 
sugar, , 

If live grains have l»een added, the crystallixatmn is very 
iniperfcct, and soou'ditiappearB in a moist air by deltques- 
t^ce of the sugar. The blacknma is alsq deeper than in 
tlue former case. / 


Efleersf the 
presence of 

3ug<ir. 


^ I presumed, that this portion of dbamen was retained in solution by 
the alkali redundant In iemiB, and added die Mid j[br the purpose of 
neutraliaiug it. * 


liy 
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By juidjtion of ten grains to theounoe, the crystallization 
of the Milts is entirely preventer!, and the degree of black- 
nes!», aod disposition to deliquesce are of course more maai* 
fest ihuQ with smaller quantitieis*. 

As i was aware, that the sugar obtained from diabetic 
ufwie is a rliffereiit substance from coRimon sugar (approach- 
ing more nearly to the sugar of ligs), 1 had the precaution eS^ects. 
to repeat the same series of experiments upon serum, to 
which 1 made corresponding additions of dry sugar, that t 
had formerly extracted from the urine of a person who void¬ 
ed it in considerable quauliiy ; and i found the elfects Jto be 
perfectl}^ similar in ever]^ respect. 

As « farther test of the absence or presence of sugar, 1 Farther test of 
found it convenient to add a little niti ic acid to the salts, that ° 
remained after crystallization of the drop, If the serum has 
been succesksfuily coagulated without any addition of sugar, 
the addition of niiric acid merely converts tire muriatic aalts 
into nitrates, and nitrate of sodkis seen to crystallize with¬ 
out foam or blackness, Bot when sugar has been added, a 
white foam rises round the margin of the drop; and, if far¬ 
ther hgat be applied, it becomes black in proportion to the 
quantity of sugar present. 

. Such are the appearances, when the proportions have been DifficuUirs 'm 
duly adjusted, and the proper heat for coagulation applied* *’****” 

1 must own, however, tlmt I could not alway^s succeer! to my 
sutisfuction, at the time when these experiments were con¬ 
ducted; and 1 am inclined to ascribe occasional failures to 
haviirg used more muriatic acid than was really necessary, 
which by excess of heat might redissolve a jwrt of the 
coagulated albumen, ami thebce occasion appearances, 
whidi, without Careful dUcriininutipn,. might be ascribed to 

After having, by this course of experiment, aatistied my- 
pelf as to the phi^nomena exhibited by serum in its natural 
state, and the effects of any small additions of sugar, Itb^n 
proceeded tp the.examinatioii of such 8|>eetnie»s of diabetic 
blood or of serum, ns I was able to iwocotc, 

♦ In Plate V, fig. 6, are represented the degrees of blackness of the 
drop occasioned by adding one, two, three, and four grains of sugar to 
sis drachms of seruoi. 
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Trial with The first which I examined was a portion of blood that 

dUbetic blood been taken from a person, whose urine had been aiia- 
that had been - . , , . , 

dried. liTsed, and found to contain sugar* This blood hud been 

dried, when fresh, by a gentle heat, so as not to coagulate 
the serum. After being reduced to powder, it was mixed 
with water, in order that every thing which remained solu¬ 
ble might he extracted. A little muriatic acid was then ad¬ 
ded, and sulficicnt heat applied for coagulation of the albu¬ 
men* The water that separated after coagulation was found 
No sug 3 .r. to contain the salts of the bioud, but no trace whatever of 


Jd experi- 
nxenl* 


3«5 experl* 

VHtliU 


4th «3tpcri- 
went. 


An equivocal 

appear jiicc. 


sugar. 

A second specimen of dried blood, that had been ascer¬ 
tained to Uc diabetic on the same evidence as the preceding, 
was examined in a similar manner, with the same result, as 
no appearance of sugar could be discerned. 

}d a third instance, } hsd some serum from the blood of 
a person, whose urine had been tasted, and found ** very 
sweet,** (I had no opportunity of procuring any of this 
urine for analysis). After a portion of this serum had been 
coagulated, with the addition of the usual proportion of 
muriatic acid, there was no appearance whatever of sugar. 
But when three grains of diabetic sugar had been added to 
another ounce of the same serum, the presence of this quan¬ 
tity was manifest by the same process, 

I had also a fourth opportunity of examining serum of a 
person, whose urine contained so much saccharine matter, 
that an ounce of it yielded, by evaporation, thirty six grains 
of extract. In this instance I was not so successful in my 
experiment; for, tbougli I was satisfied that no sugar was 
present, thfere certainly was a degree of blackness, which 
might have been occasioned by about one grain and a half 
of sugar in the ounce of,serum, But this black matter ap¬ 
peared not to be sugar; it was more easily dried than sugar t 
it was not fusible by heat as sugar is: and its refractive 
power* was too great for that of sugar, 

I unfortunately had no opportunity of repeating the ex- 
pe|iment;^u a second portion of the ssMse serum, having 


V The method by whkh this ^WM tried has fhiM that tiaw kern de* 
veribed in the Phil. Trans, for 1802. SeejrourDsl, vol. IV, p. 89. 

inconsiderately 
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inconsiderately employed it for other experiments* and coa* 
gulated it at the sauie time with the former. 

In the next experiment 1 added hali a dram of the urine 5th •xptt- 
of the same person to six drams of tlie seniin, and, with a due 
proportion of diluted muriatic acid* coagulated as before* 

Although the quantity of extract added did not exceed f §* 
or two grains and a quarter of extract, the dilVereiice wag 
very manifest by the darkness of the colour and the defec« 
live crystallization of the suits. 

To the remaining quantity of the scrum I had added 
twice the former proportion of the urine, and found that 
this quantity did not v^holly prevent the crystallization of 
the salts during the evaporation of the drop. • 

The result of these trials was such, as to satisfy me, that No tugarin 
the serum in this instance contained no perceptible quantity 
of sugar ; or, at least, that the water separable from 
the coagulated serum did not contain one thirtieth part of 
that proportion, which I had f5und in the urine of the same 


person. 

In order to account for the presence of sugar in the urine, Thescf^r 
w’e must consequently either suppose a power in the kidneys **** 

of forming this new product by secretion, which does not 
seem to accord with the proper ofhee of that organ; or, if 
we suppose the sugar to be formed in the stomach by a pro- o'" sonveyed to 
cess of imperfect ussiinilation, we must then admit the ex- 
istence of some channel of conveyance from the stomach to stomach, 
the bladder, witimut passing through the general system of 
blood vessels. That some such channel does exist, Dr. 


Darwin* endeavoured to ascertaii^ by giving large doses of 
nitre, which he could perceive to pass with the urine, but !>>'• Darwin's 
could not detect in its passege through the blood; and he by 

imagined the cbannel by which it^as conveyed to be the ab- nitre, 
sorbent system, upon the supposition^ that tb^' might ad¬ 
mit of a retrograde motion of their co^ents. 


Without adopting the theory of Dr. Darwin, it did np-The authoi»« 
pear to me, that ihefact deserved to be ascertained by some ^Jl[iJ**'*** 
test more deckiire then tiitire, and 1 cnoceived, that, if pros- 


* Account fd the setofiaile motion of the absorbent vessels, by Charles 
Damtn* 

slate 
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Slate of potash could be taken with safety, its presence 
would be discerned by means of a solution of iron in as small 
proportion as almost any known chemical test. ITpon trial 
of this salt, I found, that a solution of it might be taken 
without the least inconvenience, and that in less than one 
hour and a half the urine became perceptibly impregnated, 
and continued so to the fifth or sixth hour, alfliougli the 
quantity ta^en had not amounted to more than three grains 
of the salt. 

Eayeiimcfti. After a few previous trials of the period, when lh» prh cl- 
pal impregnation of the urine might be ex|»e4’tra!, :»i.d vv 
the presence of the prussiate {if<it exist^ io ili (.mjck!! 
might with most rea>oii lie presumed to orour, a 3<tnU!'y 
person, about thirty-four years of age, w as indiimi to >iri.e 
a dose corresponding to three grains and a half of tiic fny 
salt, and to repeat it every hour to the third tiim. The 
urine, being examinerl every half hour, was tbund in two 
hours to be tinged, and to afford a deep blue at the end of 
four hours. Blood was then taken tiom the arm, and the 
coagulum, after it had formed, was allowed to contract, so 
that the serum might be fully separated. The presence of 
the prussiate was Iben endeavoure*! to be diseoverid by 
means of a solution of iron, but without efiVet: and as f 
thought, that the redundant alkali (which hud been ascer* 
tained to prevail in this serum) might tend to prevent the 
appearance of the precipitate, 1 added a small quantity of 
dilute acid ; but still 1 could not discern, titat any degree 
of blncness was occasioned by it. 

The experi- This experiment, buying been repeater] a second time 

Tficr.i lepeatc^. mime result, seemed to me marly conclusive with 

respect to the existence of some passage, by which substan- 
ced certainly known in thestoihacb may find their way 
to the bladder without being mixed with the general mass of 
circulating fiuids. *' 

No pruviiat* ,> Being derirous of atoertatamg, whether the prussiate 

Siva could be discovered in uny other feerettotis, 1 have repeatedly 

ex{imiue^ my saliva, at times when the urine has manifested 
a eery strong blue, by adding solution of iron, but 1 could 
at no time perceive the saliva to be upgedL 

1 have also, during a severe cold, accompanied with pro¬ 
fuse 


or aqueous 
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fuse running of water from the nose, made a similar exami- d;Echatgc from 
nation of this disscharge, hut have not been able to perceive 
any trace of the prussic acid. 

It was nearly in this state, that J left the inquiry at the of the 
period 1 have mentioned ; and 1 do not remember to have * 

made any other experiments, when 1 requested your assist* 
ance in making trial of the serum, that is secreted in conse* 
quence of the application of a blister. Your report upon 
the result ol your experiments, in addition to those which I 
have above relate«l, nearly satisfied me us to the existence of 
some unknown channel of conveyance, by which substances 
may reach the bladder. 

With respect to Dr. il)arwin’s conception of a«retrograde Retroirraifeac- 
action of the absorbents, it is so strongly opposed by the 
Icnovrn structure of that system of vessels, that I believe few probable, 
persons will admit it to be in any degree probable. 

Since we have become acquainted with the surprising che^ Secretion 
mical effects of the'lowest statdk of electricity* t liave been 
inclined to hofie, that we might from this source derive some tricitj. 
explanation of such phenomena. But though 1 have refer* 
red* secretion in general to the agency of the electric power 
with which the nerves appeared to be indued, and am there* 
by reconciled to the secretion of acid urine from blood that 
is known to be alkaline, which before that time seemed 
highly paradoxical; and although the transfer of the prus- 
siate of potash, of sugar, or of other aabstances, may equal¬ 
ly be effected by the same power as acting cause; still the The channel 
channel through which they are conveyed remains to bedis- «o bedis- 
covered by direct experiment. ^ 

I have, indeed, conjectured, that, by examining the blood 
in the abdominal vessels* or coqtents of the lacteals, it 
might be pomble to detect them an transitu; but I have not 
been inclined to make such expenriments on living animals, 
as would perhaps throw light upon the subject. 

I remmjl* dear air, with great regard, • 

Yours very truly* 

January 1,1911. W. H. WOLLASTON. 

* Pbilbt<^i«ol Magasi'ni^ for it one 1809. 
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J>r. Mailcbt*s J^tpfy J>r* Woi.LAiTOF« on the sam 

Subject, « 


Rmseli Square, January 18it. 
MY DEAR SIR, 


The hypethc- 
Sit of the 
presence of 
sugar in 
diabetic Mood 
•pecioos. 


IL Am much gratified to find, that you have at lavt been 
induced to cororounicate to the Royal Society your curious 
inquiry respecting the state of the blood in diabetes. I was 
anxious, that the specious hypothesis of the presence of su¬ 
gar in diabetic blood, which had been sanctioned by the 
authority of Dr. Rollo and' Mr. Cruickshank, and winch 1 
bad myself urged in support of their theory, fourteen years 
ago, in an inaugural publication, should no longer obtain 
an undue weight among physiological inquirers. 


Aticmipt to a*- With regard to the experiments which I tried at your re- 

meTpruIsirte some years ago, with a view to ascertain whether prus- 

of potash, siate of potash taken into the stomach, and found to exist in 

taken inter- urine, coatd also be detected in other secretions, I find, 

tiatiy, be pre- . . 

.entinany on referring to my memorandums, the following particulars, 

other secret,j transcribe verhaUui. 
bemde wnire. 

“Augustin, 1807, Having heard from Dr. Wollaston, 
that prussiate of potash could be taken into the stomach 
with perfect safety, ao(f that its presence could afterward be 
discovered in the urine, hut nut in tfiie serum ; and being 
iovvited by him to follow up this inquiry, with a view to 
connect it with the iht’ory of diabetes, 1 tried the futlowiug 
eiperiments. « 


Kip. 1. 
Frusstate of 
poissh may be 
mket! in ciai- 
siderable 


. Exp, 1. ** After having satisfied m 3 ’self, by trials made 

bj' some medical gentlemen upon themselves, that consider¬ 
able do|ts of prossiate of potash might be taken without the 
Imt inconvenience, 1 gave tp a young woman, labouring 
under diabetes mellitus, five grains of prussiate of potash 
dissolved in water, and tfiis was repeated every hour, till she 


had 
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H«d taken thirteen or fourteen 8uch do»e«. After the 6fth 
dose, her urine, by the additioti of a drop or two of a solu¬ 
tion of sulphate of iron, turned blue instantly. At this pe¬ 
riod of the experiment, a blister was applied to Iter stomach, 
and after a few hours, white still taking the prussiute of pot¬ 
ash, and while the urine strongly indicated its presence, the 
blister was cut, and the serum collected. This serous fluid 
being* in the same nietiner as the nrine, subjected to the blister, 
action of a solution of sulphate of iron* did not suffer any 
change of colour in the least indicative"'of the presence of 
prussic acid. Vet the urine still remained capable of im¬ 
parting a blue colour tp solution of iron, fifteen hours after 
taking the last dose of the prussiatc of potash. * 

Erp. ♦* The same person being soon afterward put 
upon a course of ferragtnous niediciues« ana having taken arontakeii, 
considerable quantities of sulphate of iron, an idea naturally 
occurred to me, that the phenomenon might perhaps be 
reversed ; hut upon adding prnssiateof potash to the urine. No iron is the 
no vestige of iron could be discovered, and thesame attempt ““***• 
was repeated several times with the same negative result. 

Exp. 3. “ Dec. 2, I 8 O 7 . The fluid obtained by means E*p.3. 

of a blister (as in Experiment 1.) being not immediately 
derived from the circulation, since it may be considered as 
the product of a secretion, 1 was desirous of repeating Dr« 

Wollaston’s experiment on the serum itself, under circum- 
atances of impregnation similar to those, in which the serum 


of the blister was examined. 


** For this purpose, a young woman, after taking, in divi- Pmsciate of 
dtd doses, about a dram of prussiale of potash in the course 
of twelve hours, lost some blood by cupping, an operation arine„ but 
which had been ordered for a local complaint under which <>!Fthc 
she laboured. The serum having,beeii allowed to separate, bio&d. 
and a little nitric acid having been added to it, not the least 


vestige of prussic acid appeared on applying the test of sul¬ 
phate of iron, although the urine, made during the six hours 
which preceded and followed the cupping, was strongly im¬ 
pregnated with that acid, and struck a vivid blue upon ad¬ 
ding the smallest quantity of iron.*' 

1 have only to observe, in addition to these particulars, Prussatc of 
that the susceptibility, by which pru^siute of potash is trans- 

niitted 
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•IH'C fttitlk 
takiug it. 
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of conveyance 
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lymsihaucs, to 
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mitted to the bladder, seems to v^ry m different individuals; 
for in five trials, made at Guy’s Hospital in ^fov, 1805, I 
failed of discovering any vestige of this salt in the urine of 
persons, who hud taken it in quantities sufficient to produce 
its appterance in others. Three of these individuals, i 
should observe, were at the time under mercurial treafc* 
ment; and an idea occurred to me, that, mercury having a 
great affinity for prussic acid, the presence of this metal in 
the system might prevent the effect in question. But, ils iu 
the two other fuilur^ no mercury wa» present, I cannot lay 
any stress upon this conjecture. It may be proper to ipen* 
tiat 4 that, in the frequent trials whiten I have made with the 
prusriaV of potash, no symptom or inconvenience whatever 
bus ever occurred, which could bu ascribed to this suit* 

I femain ever. 

My dear sir, with great esteem. 
Yours sincerely, 

ALEX. MARCET. 

P. S, While reming the proof of this sheet, it has been 
observed to me liy Some friends, and in particular by Dr* 
Henry of Manchester, and Dr, R, Pearsou of London, 
that, in order to show distinctly that certain substances find 
their way to the bladder, without passing through the gene¬ 
ral dreulation, it would be necesitary to examine the arterial, 
as well as the venous blood, since it is not impossible, that 
the whole of the sugar in diabet^'S, or the prnssiate of pot¬ 
ash in the experiments above related, ta«y be conveyed to 
the urinary organs by the atteriea, writhoiit entering the ve¬ 
nous system. According to this hypothesis, it may he Con- 
oriVed, that the same substancea, when conveyed by the ar¬ 
teries to distant parts of the body, may return by the alj- 
acU-bent sy&teiw, and might in this case he disrovei*^! in the 
thoracic duct. This view of the subject may deserve farther 
mA'estigation ; and I hope, that this eurtmis question will 
toon be decided by appropriate experiments. 


VI. 
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On th^ Algorithm, of Imaginary Quantities. In a Letterfrom 

a Correspondent. 

To W. NICHOLSON, E»q. 

SIR, 

neither of the papers which yon did me the honour D«fecilvftalgo* 
to insert in your .Tournul, “On the Defective Alsrorithm 
of Imaginary Quantities^, has been noticed by any of your tie*, 
mathematica] corresponc^nts, 1 now propose to foltil my 
promise, vi*. “ That if no answer appeared wifhin three 
months, I would then, through the medium of your Jour* 
nal, give my own explanalion of the difficulty.” cannot, 
however, but regret, that, amongst the many advo¬ 
cates for the introduction of these quantities into ma¬ 
thematical investigations, no one of them should have 
stepped forward to explain an anomaly attending such in¬ 
troduction, which seems to militate so much against the 
boasted certainty of results, deduced from mathematical 
investigations, ^ 

The defect pointed out in my former letters is, 1 believe, Resiitti from 
a new case, which has not been noticed by any of un¬ 

writers on the subject; and, unless it can foe satisfactorily certain, 
answered, it is impossible to deny, that uncertainty and 
doubt must necessarily attend all results obtained through 
the medium of imaginary quantities, lam sorry,, through 
the backwardness of your other coiTq^pondents, it has fallen 
to me to enter upon this subject; I will, however, do my 
best to explain the anomaly in question; at the same 
time I cannot but again repeat my s^ret, that it has not 
been taken up by some one more competent to the task. 

First then, let us consider the origin 5f these imaginary Origin of itna- 
expressions, which may be traced to -the very first princi-#R»aary expies- 
pics of algebra, Wc are taught in multiplication, that'**'**' 

{ f a }*, and {■—«)*, are both to be represented by o* ; and 
consequently, when the converse of this operation arises, or 

• Vol. XXIX, p. 854, ani XXX, p. «09. 

VoL. XXXL— Marc«, 1812. O wbeii. 
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tvfaen W 0 are required to extract the Square root of o*, 
it is either -j- a, or —-a; but if it ke'reqoii^ed to extract 
the square root of -— 4 % we must necesf>arity be stop¬ 
ped ill o<ir progress^ for there being no previous conven¬ 
tion* thut •— a* shall represent the. square of auy quan¬ 
tity ; it follows* that* when such a case arises, w<^. are 
not able to assign to it any particular toot*, and we are thus 
J^r«8ented with the first and the most' stnaple form of ima¬ 
ginary quantities* These expressions* however,' though 
they have no definite value, yet, considered as matli^a- 
tical symbols, ought to be sbbject to certain rules* as well 
as other, symbols, which are the representatives of real 
quantities; the rules, however, * which arc laid dewn for 
operating in the latter case, frequently require certain tno- 
dificatiens beforf they can be applied to the former* aud 
most of the dilfiejiltltes, wjiicb baye occurred with regard to 
the algorithm of itnaginaries* have arisen in making rules 
general, which were first ifitended to answer only in parli- 
eular cases* 

-We have seen above, that %/a* =: i n; that is to say, it 
has an amhiguouii root, whicli may be taken either at -p a, 
or _ < 1 ; but this ambiguity haa not place, if we know how 
the quantity a* wtf« generated, and have occasion afterwards 
to retrace the steps of pur operation: we cannot, for in¬ 
stance, any, that V= ttX 




a; or that 


V 


-f-ax-h tf 




. a for the square root of a in 


•Closed by *x* 
j.re»sriiig dliv 
t'eteot quaiui- 
by one 

* ). 

This i’lus, ’ 


both, these casSes is d^iermrned ; that is, when considered 

. ‘ «' I . 

with rCj^u’d to its gen^Rtlon, it has but one root; whereas 
its origin not been kiioVTo^^ mtPtt feaYel prefixed tlie 
hfhbiguons iugn to the’ root n, %ad fo^ this dbriohs reason* 
tbikt we know list* wbfsh'rt**^ is uncbtiditioua%'asinmed, whe- 
tlvhr it be the re^w'Csentatave of (-p if)** W’Of (—«)*; these 
bemg both exp^^ssed by the same ,sytnbot o*. ' fh fact, 
tbi^ve is no ambiguity, in the extraction of the rhots of 
quantities, except in those cases in which we are unac- 
qUaiptect with their geneVation J and in these it roust ne- 
ct^aaraty arise, because wC have agreed to .repre^nt the 
of different quantities by thWiPpnjB ^rhbol, 
jThere art, for instance, three diffefeiitt quantities* which,. 

bdiajg'' 
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feeing cubed* give unity for the result; we say, therefore, trateify an 
that 1 has three roots; and, if we are simply requested .to **®®P**» 
extract the cube root of 1, we may make it eiib^ 1 or 
*— i 4*4 wr — v'—3 ; for the cube of each of 

these quantitieii is represented by 1. But,if we are asked, 
v^fiat is the cube robt of {—f + ^ V—^3)*» we must not say, 
that {—— 3 j* rr t, and therefore its root is, also 
^ual to I j for, as in this case we know, that 1 is the re¬ 
presentative of the cube of a particular quantity, its cube 
root must necessarily be that quantity, aiud no other* 

Hence it appears,.that there is no ambiguity in extract- No ambisuSty 

iiig the roots of quantities, which are, known to he gone- fhea we know 
^ 1 - ¥■ , • I. r. i *■ * . howthequan* 

rated from the constant multiplication of b given quantity t:ty was gone- 
by itself, whether this quantity be real qriicnaginaryv , But 
if, by the multiplication of two uneqg^; factors, we 
at any result, and have afterwards to eX|fUCt th^ root of th^t uae(j[ual fsc* 
quantity, there is then nothing\in'the nature pf the case 
to limit the root. If, for exausple, we find, that the pro¬ 
duct (—14- r */—3) X {—fv'—3) ?;^,I;.aud we have 
afterwards to take the cube ^oot of, this .j.p|6dutt.;, there 
is nothing to Indicate, that we ought tp .take one root in 
preference to another t whebce it follq^ws, that a quantity 
generated from the product of unequal factors has all tbie . 
generality of a quantity uncoiiditionaify assumed ; whereas 
that which is generated from the product of e^dal factors 
has not that generality >aa it admits only pf biie root; while 
the other quantity, madc^iip of tiheqimb factors, ha's as 
many roots as there are units in the indl^^l; of the power, 
the root of which is to be extract|gdA , ^ \ 

Let us now fiee how far wb|i has. been said abpve will Ap,>iiMtion t» 
serve to explain the difiScufty stated in my fi^rmer letters, 
or rather Hi my last letter,' to Wbitebil intend moie' parti- 
cularly to direct the following re.muHcsf i 

The quantity' which to .j^uare was the fol¬ 
lowing, ' , 

^ I I .. ■■asiiijn ' • 


4' ^ y'-'—s 4" 


y : 




Now here the quaptkies under jthe cu^ic radicals are the 
twp imaginary rpqts of the (equation «* — * • tK-. 

O 


which, fdr llie 

H ' 

sake. 
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iLGOnitax or imigimaiit qbaktitio. 


imaginary 

quantities. 


sake of ^tinplicity, we will reprcse*nt by « and h, the third 
root being 1, Then from the known theory of equation! 
we have 14‘« + 6=^0»oro-4-^^=’*-l5 * 

also 1 XoX6=:a^=:l; 

Answer to the Now we have also o* = 1; 6* = I ; bat there is this diffpr- 
qu«‘siion on ^|t]j fp^ard to these products represented hj' 1 ; viz, 

that the first has no limitation as to its roots, being the pro* 
duct of different factors, and is therefore as general as 1 
unconditionally assumed ; whereas the two latter have only 
|>articular roots, the first being o, and the second and 
they can have no other roots ; if, therefore, in the operation 
of squaring, we have to take the roots of these quantities, 
we must pay particular attention to this circumstance; the 
want of which, in the numerical example in nliy former let¬ 
ter, is what gave rise to the incongruous result there de¬ 
duced. Let us now square this literal expression by the 
common method, only observing, with regard to the products 
aud powers, tht^ rules above laid down ; 

O "p 

3 3 

-p 


*P 


+ Vb* 


Vo*+ 2 -P '^/b* 

4- 2 + 

* «t 

And tViat this is the true result, may be . sh^wq as follows* 
The p roposed formula , 

• * • a ■_ !_.* ji , . ' _ 

4 r ^ 3-p * P 4 y^—3, or 

f t 

• 'ik ’ * , 

* ; 

is the rcaf rootoftheequatkiU . * 

'S' • S-Sr 33-•*•*** 1, ’ I 

as deduced firhm Cftrdati'srul# $ and ednuequetitly the cube of 
' that formula,'minus ihtee times itself, Ought tU he equal to 
Let us tbereiore eoutiuae the c^erttiou^ and see Imir 

far 
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far the reeolt will agree with the required conditions; Anwer to Ae 
for this purpose wc will repeat again the preceding sqiwte, 

,|ri2 quaitUtitfi. 

I f ® * - 

a* d” 2 "4* ^6* ~ ("V^a Hh 

^ V^fl *1“ 

J , 3 3 

%/a* + y/a -j- ^ab* 

+ */a^b -f 2 

* 3 ' 3 3 S , 

a 4* 3 + 3 »/h 4* & — (v^a 

0 

This result is evidently deduced according <b the pre* 

9 ■ » 

ceding roles, in which it is shown, tbat^ (/4* Ot 

3 I ' S. 3 

.✓aft z= \/l =; i, and consequently y/a*h zz ^aba zz 
3 3 3 3 

*/a and 4^ab* zz y/o,h*h zz'^y/h 

We have seen also, that, « and h Wng the iuiaginary 
roots of the equatiem x’=sl,o + d=: — Ij the aboye 
expression may therefore he written 

, x3 — (^a + v'fc) =: 3 (*/o •{- yb) «- 1 

<3 3 3 

also — 3 jr rr: 3 (Vo ^b) rr 3 (Vo + V&) 

- - ■■■'■■_ .j.. ■ 'L - 1. _■ . ..I ■ . ■ 

whence ar* — 3 j? = 1 

as it ought to be; which shows, that our operations have 
been accurately performed. 

It only remains, therefore, now to explain in what respect 
our nuinericaloperation differs froi|>i>tbat which has just been 
performed upon the literal symbola a and b* T^ow,. upon a 
comparison of the two, we shall fiod them to be precisely the 
same, except, that in the former Vlr$ have not retained the 
square form under the radieaisj by which we lose sight of 
one of the particular circumstances^ which, ought to be kept 
in view throughout the operation. It happens in the exan^- 
pie proposed, that the imaginary i|Uai>titftes under the ra* 
dicals are powers of each other; as is the case with the 
roots of every binomial equation «** 1; that »» in pur 

particular examples, p* t^.aa4» this equahty 

has not place when quantities enter'uii^er a mdieah ad#' 

the 
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Answpi to the the reason of this restriction is obvious; because though 
niug^i'nary** o* =: &; aiid coiibetjueotly a* =: oA, which are both re- 
qimiit 2 tte». presented by unity, oi 1, jet the cube loot of the fordier is 
a, and of the latter 1 ; as is evident fiom the preceding 
part of this paper, the first (I,) being produced from the 
cubing of a ctrtain quantity a, and therefore having cts 
cube root a; and the other, being the product of two 
unequal factors, posscs-es all the generality of l uiicon^ 
dttioiialiy assumed. 

Hence it appears, that ^theie may be quantities equal to 
each other, which, when placed under the same radicals, 
lose tbeir equality; the one of thern being restricted to give 
a peiticulav root, and the other h difierent root; aod there- 
fore, in such cases, although the quantiiias niid the radicals 
are precisely the same, jet all equuhtj between the two 
ceases, and they nuu^t lie considered as tofalij’ dissimilar 
quantities. 

This exactly the ca-.e m the eaamplea proposed| as 
luaj' be made evident as follows: 

*Wti haveseetis that a* =z b, and b* zz a; and if, in con¬ 
sequence of this equahtj, we make our first lesutt, ob¬ 
tained from squaring, iix. 

Va* -f 2 + i/h* cz 


Vb 


f 


Hb 2 d- 

as we did in the ntimencel example, we should find^ that 
in contiouiiig the operation, we should not arrive at the 
same result us in tl]e former case; that is, by tnultipijing 

i. «d.. „ .V .. 


^b 
%/a + 


2 + 

Vh , 


\/ a, b 


« + 
I 


V^o* 
I 


n/h* ^ 2 t/b -hJ- %/ab 


^ + 


$ 


3 + 


I 2S 


3 i/u + 

I 9 

[Va, 4- + 2 ' 

iy):ii(^i is diirereat from thefonper reSttHs 


The 
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The difficulty theiefore stated in both my former letters 
18 tliua ex|>lauicd) uamel}, that we h«tve considered quanti-* 
ti«8 as eq'ialy b'-t auw they uie liprtsented by the same syiu- 
buU; wherea**, in const queuce ol thus enteiuig ucdei ra^ 
dicats, and being test noted with legaid. to their routt>» all 
equality between them ceases. 

With le^^ard to the proper criterion, by which such aito» Method af 
niahes roaj be gu nded against in other cases, tliere appears fgamstiuch 
to be uouc luote^tneial th<.n the ioHowing, vu<*>->that, tti saomaUe*. 
tiiO iiuoltUiciu ul quai^tities under ladica’s, the operation 
should not be woibed out at length, but indicated by the 
of the paiiituUr power* to which it is to be raistd. 
t have thu>« etdeavoured to fulhl the promise which 1 
niude m my former letter; but bow fai what 1 hate said 
nia^ lie considered us (satisfactory must be left to others to 
decide, t shall oi ly observe, that if any of your corre-. 
spoudents should perceive any defect m the reasoning em¬ 
ployed in the pteceding pages, 1 shall be extremely happy 
to see It <oriected in a suhsequeat number of this Jouiual; 
if not, I mav probabU at some future time trouble you 
with a few other remarks on this subject. 

Yours, 

MATHEMATICUb. 




vn. 

Detcripthit a Cmptnstaim Pend fbim a Clock: ky 
Mr* Apam Bbiit, qjf iirrm'* iM* Wootm^h"^* 

SIR, 

^^1^OU will have the goodness to lay befbre the Society of |iaif.«cond 
Arts Ac. a half-second compensating pendulum of my in- rompenuiuon 
veiition; which is so simple m its coustructioo, that it will P*“^**^^®* 
be fatly understood by viewing eiilier the penduloio, oi the 

• Trans, of the Soe of Aits, vol XXVItt, p* S50. Fifteen fulnew 
were voted to Mr. Reid tw this uitenuon. 


drawing 
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tirawing which accompanies it, I believe it to be new, and 
wishing it to be useful to the world, I have presumed to 
send it to the Society. 1 am, sir^ 

Your humble servant, 

• ADAM KEID. 

Mefsrente to iht Drawing of Mr, Reid's Compensdhw 

Penduluvii Pi. VI^,, 

Tfcepftndulum Fig; ivand 3, PU VI, A B represent the steel rod extend- 
•Jescribed. ing thtoogli the whole. C tire bob, supported upon the 
compensating cylinder of zinc D, which surrounds the rod 
AB# and rests upon the nut E of a screw tapped upon the 
end‘of thofl^el fod, to bring it td exact timej Ub this ex¬ 
pands downwur*is by h«»t, the zinc expands upwards the 
same quantity; aq that the bob always remains at the same 
distance from the point of suspeosiou. Fig. 2, is a section 
to explain more clearly the thickness of tim zinp tube D, 
nod the form of the stedt rhd at o» where it passes through 
the bob, which is of the shown ajt^L, thnf .'the rod or 
the bob may: ftirn round, when the nut E is turned to 

adjust it to time. 


Method of 
making it. 


Tke following Meih^ is to bo employedjto wake the Compen* 
sating Pendulum of Steel and Hmc. 

Procure a rod of forged blister-steel 52“7 inches long, 
diamef^^r, heaMt to a white heat, which .will op^ the pores 
of the steel, and give it the smallest expansile power, that 
steel of this texture is possessed of. When cold straighten 
it with a mallet of wood on a wooden block,, that no part 



; give 


will fuse it; pour isjtliutu q metal, 
it greatest de|f)«ity,^ Coha^j^htjy the-'^if(^kt;^sit;^:!^n=.«,^ 

is'possessed of, the 


cei^re of it locigitudinaltyi 'on the 

stc^i rod, which.has u'not end to 

reflate thecihhikthe.’'|M^,\‘i|&' iitib<vu kin 'the en- 
reista on .the uppesr of r]^ Cylinder of xihe, and 

will cqtdihueiu the same placed wh^ver expahsion or con- 
tratdun takes places iftheadjusitnieotbe correct. 
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ARTICLE I. 

On the Afferent Sorts of Wood, mth some Remarks on the 
Work of Du Tbouaas. In a Letter from Mrs, 

Ibmktson. * 

. To Mr. NICHOLSON. 

SIR, ' 

It Know not wWher the account I have given of the me- Onthetr«tUe 

chaniBin of Poteiiy has convinced'my readers,,/or done 

justice to my stth|ect; tlie latter is indeed iihj^sible. 1 

shall however {though thoroughly sensible of my defi- 

cieucieB) renew the discussion as sooh^s the spring bestows 

a fresh return of her treasures for dissection. In the m ea n 

time I idiall ^ve a farther idea respecting the formation «f 

toood, in some measure answering to the new Treatise oa* 

Vegetation, received from Friuue, and written by Aubeit 

du ''rhouars, cidebtutod for |u8 Judies in physiology, ai^ 

who appears (lihe my^f} to have taken nature fbf: his 

guide, and left hooks for a future^consideration; thinking 

it of greater consequence to ascertain a few absolute hicts,. 

Vai. XKXt No, 143 .~Ma»cb im* . K thon 
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ON THE DirrERENT iORTS OF VTOOD. 


The hu<1 ano¬ 
ther kind of 
s'-*.fed. 


Riit I he mot 
.(lid wood differ 
in many 
icypccti*. 


No returning 

HCSscIh. 


Faeh leaf has 
not a separate 
we.id lesset. 


WJiere the 
H')V, er bud is 
lornitd. 


than to collect a confused mass of uncertain details, that 
lead to no eritl. 

Du Thouars agrees with me, that each bud is only another 
Itilid of seed, having its cotyledons the same, and wood 
ve>selH reaching from the hud to the root, and ending in a 
radicle, so that each tree may be esteemed (in this resp'^ct) 
a collection of plants, really distinct from each other, 
though joined under a double cover. But in my opinion 
he carries this idea much too far in giving the same appella¬ 
tion to both root and wood, for they certainly greatly differ 
in many respects, which he seems not to have noticed, 
beside the former having a double vessel, till it joins the 
radicle, vhile the wood vessel is single; as 1 have before 
described in my former account of this substance. He is 
also of iny opinion respecting the supposed circulation of 
sap, which be appears persuaded dors not exist, the liquor 
flowing to the terminating branches only, to give life to 
fresh matter, shooting frc-n every extremity where the flow 
of sap will allow it to form ; indeed, we are now so vrell ac¬ 
quainted with the different parts of the stem, that, if there 
were any returning vessels, they could not (1 think) but be 
known. But he is iindoitbtediy mistaken in saying, thdt 
each leaf has a wood vessel, as well as the bud ; for, if thi*^ 
was true, the stem must be us wide uguiii. 1 have traced 
^lis part with such exact attention, as not easily to be mis- 
tuken ; and have always found, that the set of wood^vessels, 
after meandering all over the h‘af, returns on the upper side 
of the stalk, and thus enters another leaf, that the same 
collection may serve many hundreds. It is not diflicult to 
follow them, and is most convincing. 

There is nothing that gives me more' astonishment than 
the blindness of physiologists respecting the formation of the; 
flower hud. Du Tiiouars, as well as Mr. K., thinks it is 
formed in the new wood, next the hark, and believes thfe bud 
is generated by tVie sudden mixture of the wood and bark, 
as if they did not run side by side throughout the plant; a 
strange mistake 1 I confess it is this discovery “ of the 
shooting of the hud” 1 ana most proud of, first because 
it is ihe^foundation of many important facts, that lead to 
I puscquenccs of no little moment; secondly, because it is 
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SO very plain, so easily seen, that, strip off the bark, and a 
child would acknowledge und understand it; as the buds 
appear coming out from the interior of the wood in every 
part. But how many truths does this substantiate! It 
proves wiiich is the vital part of a plant; that the iropreg- ^ 
nuking line, which runs into the seed, is likewise found this, 
running next the pith in the stem ; that this is line of 
life, from which also all buds procet'd ; that tVie seed and 
bud are the same thing, at least differing in trifles only; 
and that they both owe their existence to this same vital 
part, one shooting in the flower, the other in the stem of a 
plant. In herbaceous points this same line runs ^ithin the 
pith, but equally gives life to bud and seed; hence the 
truth of Linnueus’s observation, when he gave such conse¬ 
quence to the pith of some plants. 

There is something so curious in the manner in which the . 

- j . _ ■ j • I 1 .... winch the bud 

bud IS nrst united with the sap vq^sel that nourishes it, that, is f.rst united 

as I have not exactly shown the process, I shall give it here, 

1 have described the inuuner in which the line of life first nouiiitlies it, 
generates the bud by forming a knot on that line, and 
breaking the outward ends. Each end then becomes a 
bud, and it is the bnsiiicss.of the wood to form a covered 
way for the passage of the bud to the exterior, which it 
does by bending some and raising other parts of its vessels, 
in the middle of which the bud passes to its cradle ; but no 
sooner does the knot form on the line, than it becomes a 
signal for the root to send up a vessel for the nourishment of 
the new bud, and by the time it reaches its cradle, this ves¬ 
sel (loaded with sap) arrives at the same place, and fastens 
itself to the bud, aflording it that nourishment the milky 
juice of the albumen could no longer give it. It is exactly * 

the same process as that in the seed, *aihere the milky albu* 
men first supports, aud is then succeeded Jhy the nourishing 
vessels. 


I shall now give a curious proof, that the wood is the only •o®'* 
part which carries the sap for the nourishment of the plant; conv^V\h«** 
and that the plant <jU«s, if the wood vessel is lost. In •*? 
tracing the various diseases of plants, especially in our kit- pUnt!* 
chen vegetables, it occurred to me to examine thoroughly 
that which is called smut iii potatoes; and compare it with Diseam of 

M « thf 
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1 

the disojrilers which are fdun4 'm the hcocoU and turnip* 
In the hrocoli the first apparent symptoms are a shrivelling 
and drooping in the stem of the plant; it for iopte time 
languishes a consumptive patient^ and then dies after a 
long illness* Curious to find what coaid be the cause of 
this disorder, and its effects on tlie interior of the piant* 
and why the plant ceased to gain that noitrishment,- which 
the earth seemed so fitted to give ; 1 resolved to dissect the 
plant with care* To prepare myself for thoroughly under¬ 
standing it, Itook a brocoli plant growing in other groundi 
and perfectly healthy, dissecting and drawing it, as | give 
it at fig. }, plate y. It will be seen how many radicles it 
has, how many wood vessels, both in the root and stem. 1 
nov/ laid open the diseased plant wifh the greatest care: 
but how excessive was my surprise to find, that almost all 
the wood vessel^ bad' J^sappeared, though the plant was 
twice the siae of the healthy brocoli, and of a bulbous form 
in the root| see fig, Q ; that do place of the wood vessels, I 
could see only tubercles filled with water, and that, instead 
of near a hundred radicles, two solitary ones, with their ap¬ 
propriate wood vessels, were all the plant had to bring it 
support. The tKilba.of water were compo'^ed of a loose 
ntatter something like the pith of trees, but very large, and 
without one ligoeous particle; in short the complaint ap¬ 
pears like a dropsy in the plant. From various trials it was 
plain to be seen, that the defect arose fiom the earth ; since 
if pease, beans, vetches, &c. were substituted for the bro¬ 
coli, turnip, or potato, they would grow admirably, but 
the same disorder would equally attach to those vegetables 
just named, if pl^ed in that earth. The cause then w-ns the 
feilure of suitable uourishment for plfints in that 

ground; and its cun^ueimes were the decay of the parts 
intended fn bring tba|t|ort of sap^ which the ground was not 
fd^le to bestow. I'hts shows also, that there is a great var 
'iMty in the sap, though we are .not able to discover it; 
ipdeed ih oUr trials so much of the most important and'deli- 
late .essence may eyaporate^ during first attempt to a«« 
^rtaifi the mgredfepta, that tharoaghly trust to 

|ar knowing ull that .enters’ into. the comppiiiiipn of ihip 
astotfighing .mixture, I’canpot cpnceiva that any, thing but 

oecity 
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(lecay could cause the dtsappicarance of the wood vessels; 
and am more confirmed in this idea, as I have alwaysfbund 
that it i* the constant consequence of the stoppage of the 
itap, whenever it takes place during the liie of the plant. 

This I before showed, when 1 eiideavouretl to prove how 
mistaken phystologista were in supposing that part of the 
stem of the tree was void of sap, and was only tilled in the 
newest part. 

On suniniing up the evidence I should conclude, that the The ground 
ground is too cold and moist for these vegetables. On tlis- 
secting turnips and potatoes growing in the same ground, i 
find it cucactly the saicedisorder as that in the br^coli, that 
is a total disappearance of the l%neons parts, both in stem 
and root. The tubercles of wRter metrlioned in the hrocoli, 
turnip, &c. arc always full of stiuking wat^, as the putridity 
is just beginning. lHay not the disorder of these plants' in 
some measure seive to prove, wi^h the rest of the facts al* 
ready adduced in my former lettcis, that the slap is coii-Sap conveyed 
veyed by the wood afone fo/ the nourishment of the plant ? ^ood 
1 think the body of evidence 1 have at different times given 
now nearly emoiints to certainty, that the sap runs in the 
wood alone, and deed not circularfo. Thk disorder uihst i>ot 
be mistaken for that called the scab iiv potatoes, which ia a Swb in 
malady that proceeds from a crypCogatnian plant, first 
growing on the outside of the potato^ in which insects fix 
and lay their eggs, to insure food to their hatching young 
which soon dive into the interior, and' chver tile root with 
blotches. 

The next part which belongs to fhe woodt which 1 
wish* thoroughly to explain, is that which appertains to the 
balls. I have shown, that there are \%t platits two sortfi, 
one which generally regulates tlie*eDecbamficn of plants, 

(the account of which I gave in my 'liist letter on mechanical 
botany): the other the b«U« found in the wood of trees. Ball fmind in 
When a bud, formed of thft knot of the line, of life, and! 
passing through its covered way to the exterior,^ is by any , 
accident aCvt^d from that line, the bud stops, and .can 
proceed noibither, though the wood vessel Joins to it. la 
time) the Ulbomen, which surfottpds it, changes to wood, 
and ^e bud, fhough lts iiiteilor never grows, yet continues 
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to increase in wood, as long as the hardened parts about it 
will permit, adding one little row of wood each year, but 
this soon ceases. It is perfectly detached from the rest of 
the plant; and afterward pushed toward* the exterior by the 
growing part of the plant, white the sap continues to cir* 
culate round It and within it. The constant pressure these 
balls receive makes them g*-ow to nn inconceivable hardness; 
and, when taken out, I have found them from twelve inchf's to 
a quarter of an inch in diameter, and so regularly formed, 
^sce fig. 5) that had I not taken them myss-lf from the tree, 
I should liave been persuaded they were just turned in a 
lathe. Some are round, but with% single wood vessel at- 
tacbed to them ; some formed like a spinning top. Here 
is an old tree, that has formerly been in a hedge-row, that 
has three balls about twelve inches in diameter. Carpenters, 
when they find them, use them as heads, cogs of wheels, or 
foranj’^ purpose that requires extreme hardness. 

The next peculiarity of the wood 1 have never yet tho¬ 
roughly explained is the exact reverse, in effect, of the 
ball; and the cause of both can be described by a drawing: 
it is what the French .call hungry wood, it proceeds from 
some accident, a ^severe season, lightning, or injury the 
tree has received. Some wood is much more liable to it 
than others. It is a formation that is quickly finished, but 
that stops many of the sap vessels, so that the wood is soft 
and poor. 1 have often found a [iiece in the middle of 
beautiful perfect wood so diseased. Hungry branches arc 
often seen shootiitg from the roots of trees. The rose, the 
vibnrnura, the barberry, and many shrubs as well as trees, 
are subject to this defect. Among trees the plane, the ash. 
and the lime in particular are most liable to it; it is to be 
known hy its diileren(^(Of appearance. To show it I shall 
draw a piece of solid good oak, and a piece so alfected, having 
these specimens now in my possession. Fig. 3 is the healthy 
piece, tig. 4 the diseased oak; ec are the sap vessels, dd are 
the intermediate parts of both. When young, the wood is 
wider between the sap vessels, but not near so far apart as 
the discard afoodt which never appears to contract, as all 
perfect wood does. It is this effect;, that has made many 
pliysiologists think* that the sap vessels dried np, when the 

wood 
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vrond became old; but it ouiy leaves the intermediate parts, 
tvhirb cnnstiiutlj' contract. The sap vessels are rather en¬ 
larged than lessened by age; and grow vastly firmer by the 
strong support they thus gain by reduction. 

I ahall now turn to the wood of annual or herbaceous Trifling 4 f- 
pieiits : it is formed of two sorts, those which like the shrub 
have only a narrow piece of ligneous matter ; and those the 
wood of which is formed in compartments, something like 
the manner of the leaf stalks, that is, round vessels of wood 
surrounded byulbuinen, which altogether appear infinitely 
larger than the common vessels so denominated, the spiral 
wire being enclosed witlyu the wood. These vessels are set 
like spots in the circular pith; the number of sap vessels 
increases, if the plants last a long stason, as well as the 
rows in the herbaceous vegetables, if fine weather prolong 
their existence: this 1 have before hinted at,' in a former 
letter, Vol. XXVlil, p. 249* It would seem that this al¬ 
bumen, as well as that which silrrouiids the ligneous vessels 
in the leaf, never became wood; for let the vegetables be 
ever so old, it still retains the clear and unformed appearance 
it has at the first moment; and let it be where it will, it is 
always to be known. It is this we call nourishing vessels in 
the leaf. 1 think it should be called tfy the name of clear 
albumen, to distinguish it from that which afterward be¬ 
comes wood. 1 have examined both; and, us far as the 
eye can judge, they appear perfectly the same; but in 
taste the cU»ar albumen, which is that found in the seed, 
the leaf stalk, and herbaceous plants, is bitter, which the 
other fs not, the other albdmen is jthe new row of wood in 
trees and the foundation of the seed, with the first formation 
of the embryo* In all these the sap vessels afterward shoot. , 
When 1 tried both by decomposition the residuum was the 
same; indeed the matter 1 can get for trial is so little, it is 
hardly a fair chemical process, • 

I should have continued to give an account of the ideas of 
Aubert du Thouars, could 1 have thoroughly understood the 
rest of his opinions; but he is not so intelligible as de IVfir- 
bel; and (if 1 may be allowed to say so) has rather too much 
given way to system and imagination. I should suppose it is 
necessary to pass from step to atJhp in this studyt perfectly 

dUtinguiahing 
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distiDgiiishing tirst the separate parts of a plant, and then 
the diifereDt sorU^of vegeUibles, and keep to this ; for if the 
seed is not exactly divided from the leaf, the stern from the 
root, and so on to the rest; and if the tree is not distin- 
guished from the shrub; and the aenu)>laut, and herbaceous 
plant, from the cryptogamm; it must inevitably create carv« 
fusion, as they differ so essenrjaliy in forui and manner of 
growing. It is alsf* most desirable to give but one part at 
a time explaining this with a print, that may make it under* 
stood, or the most perspicuous writer, on so dark a subject, 
will want elucidation. Put tiiis geniieman, (though he be¬ 
gan so well), lias latinohed into some system, which he ■•.♦'eir.s 
to hold oat| T think, as some mathematical demon'trat'on 
in the vegetable world. 1 regret that be has not divided it 
from his physiological labours, as both ui ght have protited 
by this ^arrangement, 1 have lioMfcv < much to apologize 
for myself, that 1 atu tlte last person, that siiould criticise 
others. , 

1 am.. Sir, 

Your obliged servant, 

AGNES IBBETSON. 


II. 


The putres- 
ccncjr of bodies 
mvist be much 
influenced by 
the surround- 
inu gasses. 


Experiments 
tin the subject. 


On thMAciUm of ElasHc Fluids on dead Animal Flesh : Mr* 

Hildebbandt.* 

^^ONVINCED, that experiments and observations on 
the spontaneous analysis of organic substances must be very 
inbtruetive, and tend to iUostrate their emture, 1 have always 
endeavoured to impress on the hearers of my chemical lec« 
tufes* how great must be^the ioffuence of the elastic fluids* 
that Surround putrescent bodies, either in imcelerating or re« ■ 
tardmg this natural process. This also has determined me^ 
to imiesttgate the subject with great cape; and J venture to 
lay before the public the results, as constituting a series of 
expedments, tbaA "j»iuy tend to the edvanecuHittl of the sci* 
encei^. a 

* Aiitj. 4e Chhn. voJ. LXXHl, p. sdS*.' 'Eipeniriated ftwh Gehlea*# 
vul. 'VIIi NA* ‘ 



ACTION OF 0XFFE1l£NT OAStEB OK MEAT. 

It will be proper to premise: 

l«t, That i aUvuys eiwployed the same kind of flesh* The sahttaocer 
nameiy beef, in order to be more certain, that the diflFef* *”*P*®y®**'‘ 
dices observed arose only from the action of the different 
elastic fluids: that the fleah used at one time'was taken tipt 
only from the same animal, but from the sametanscle; that it 
oontaiudi no fat, but muscular fibre alone; and that the 
pieces were of equal siae, cut in .parallelopipedons, and 
pro}iortional to the vessels: 

Sdiy* Thai I took only the flesh of an animal that h4d 
been dead two hours: 

3d)y, That I used only the last portions of gas evolved, Thegassw; 
in order that it might not be mixed with any of Ihe air in 
the receivers; and that I employed the gasses soon after they 
had been prepared. The atmospheric air I took from a very 
airy garden, 

4thly, The vessels were placed in a room, into which the Race of tbe 
sun never entered. The windows^also, facing the north, were ®*P®”“*“*** 
very sniidl, to avoid the action of light, which 1 purpose to 
examiue on a future occasion, 'Fbe tem|:ierature of this Temperaiiue. 
room is cool in summer; and in tirinter high enough to keep 
water from freezing. If, however, there were any reason to 
be apprehensive of frost in the night, I removed the vessela 
into tny lecture-room, which joined it, 

1 took three modes of ettckising the flesh in the gasses; Thej^aretn. 
and, to avoid refietition, I shafl denote them by the follow- 
ing expressions: 1st, over water; 2d, over mercury: 3d, in 
an empty bottle* 

i. For tlie experiments over water, cylindrical jars were Manner of 
taken, containing from 9^2 to 98 cubic indhes, Paris meqsnre, exptrun "nu**** 
and filled over a pneumatic trough. Pieces of meat 3| wMter: 
inches long, I inch broad, and | of yn inch thick, were Uien 
iutrodneed into them. THeBe wer^ suspended from two 
cross pieces of .brass, having o point | an inch long to fix 
the meat on, and supported by a stem of the same meta^ 
with* two other cross pkea; for a look When this stand, 
with the m<!at ibua disposed,, had beeo intrmneed tbrongh 
the water into the jar, a plate was passed into the trough, 
and the Jar placed upon it, so that it. might be remov-ed front 
the trough, audsetuna table, *When the water ro^ in 

the 



* ACTION OP DIPFERENT^ OASSES OK MEAT* 


jp % Mttlp 
ii.rikp(>ed Hilh 
e«ik: 


the jar, winch is the case wlien the temperature diminishes, 
or the ;>as is absorbed, care was taken to add water, in order 
to prevent the introduction of atmospheric air. In this way 
the contact of atmospheric air is avoided, but it is attended 
with the inconvenience of wettinp the whole of the surface 
oftbo meat, and of the gas and meat being in contact frith 
the water in the jar. 

2. For the experiment* in an empty vessel, that is to 
a say, containing neither water nor mercury, bottles resemb* 
ling those fur wine were taken, but with wider mootht. 
These were tilled with gas over the pneumatic trough, and 
let stand till tiiey were well dra))|ed. The meat was then 
introduCM'J, keeping the mouth of the bottle above the wa¬ 
ter, corked as quickly as possible, and the cork well luted 
with paper and glue, or the neck of the bottle placed in wa¬ 
ter. On turning up the bottle, the piece of meat falls to 
the bottom, to which it commonly adheres in consequence of 
its moisture, fly this mo^e we avoid wetting the meat; 
and neither the meat nor the gas is in coutact with so large 
a quantity of aqueous vapour: but it has this inconvenience, 
the meat has been in contact with atmospheric air, and a lit¬ 
tle is always introduced with it, when the cork is put into the 
bottle. Thiii probess Cannot be employed with nitrous 


gas. 

oTcr iner- experiments over mercury, small jars, of 3 or 

KMtj. 4 cubic inches only, were filled with the gas to be subjected 

to experiment; and pieces of meat, an inch long, | an inch 
broad, and 2 lines thick, were then passed through the mer¬ 
cury with the fingers, aqd introduced into the jars. By this 
process the contact of atmospheric air is avoided ; as well as 
of aqueous vapour, when the gasses have been procured over 
mercury. But these e\periineDts I could execute only on a 
small scale, as I had not a sufficient quantity of mercury for 
any thing more. • 

A little water, or mercury^ should always be left in the 
jars, in order that the air, when expanding, may not get out 
of them. In the expenments over mercury it affords the 
advHntagea of preventing the vessel from being ever**' 
turned. 


* 


JTtrst 
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Firm series t)f experiments, over water, begun lAe 2SlA ^ist sctof ck« 
March, and ended the 4th of ^ril, 1808. P«immtsoTfer 

The temperature of the air out of doors was alirays be-T^miieratune. 
tween 8^ of Reaum, [50° F,] in the shade, «s for instance on 
the 30th of March in the morning, and 5* R. [43*25* F.], 
as on the S25th of March at noon. 


1. gas. 

The gas was obtained from nitrate of potash, Exp. t. With 

Ist day. March the 25th. The meat is become evidently oxlgen gas 
redder, and even of a finer red tlian in nitrous gas, po^h******^ 

2d and 3d days. The red colour has diminished, but the 
meat has still a fresh appearance. ' 

4th and 5th days. The same, 

Cth and 7th days. The redness has gradually diminished; 
and the meat is moister than that In nitrous or in hidrogen 


gas. , 

8th day. The meat grows damp; it begins to get livid; 
and little hemispherical and almost transparent drops appear 
standing separate from each other on its surface. 

9th day. The drops become more numerous, and grow 
gradually opalce and whitish ; so that Ute meat looks as if 
covered with small pox. 

lOth and llth days. Putrefaction makes evident pro¬ 
gress, the meat grows flabby, the moisture increases, and the 
surf.ice dissolves; yet the drops may still be distinguished at 
the surface of the liquid, that covers the meat entirely. 

On the evening of the 11th day the meat was taken out, 
after the jar had been replaced in the trough. It emitted.a 
putrid smell, somewhat alliaceous, having some resemblance 
to that of phosphoretted hidrogen gas. 

The meat, continued to putrefy IhAhe open air, as if it had 
been constantly exposed to it, ^ 

, The oxigen gas was not much diminished in bulk. It no, 
longer set fire to a candle, but a candle still burned in it ibr 
a ipoment #ith a little brilliancy. 


3. JUdragen gas. 

This was prepared by dissolving zinc in sulphuric 
Inted with water. 


Exp. 2, Witli 
acid di-W*ogen gas 

m 
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fstlTI LtPC ini 
sulphoric acid. 


J$t dtty. March the ^th. In the course of a ft;w hoiti<A tlvc 
meat hud acquired a dirtier colour; and at leutvth becunie oi 
H blackish brown, like meat that has been smoked after iuiv« 
ing been salted without the addition of nitre. 

From the 2d to the 11th day. No change in the external 
appearance of the meat; particularly it has grown ludther 
flabby nor moist; its lirmness appears even to have increas'* 
cd; and it seems more hard and dry. It has lost its redness 
more and more, aud is become browner than meat exposed 
to carbonic acid. 

On the evening of the nth day the meat was taken out* 
It had no sign of puireseency, and not the least offensive 
smell; the^most that could be said was, that it smelt slightly 
sour. On exposure to the air it did not putrefy, but became 
dry : a few small white sf>t*ck» of mouidiness, however, were 
l>creeivablc oi» its surface* 

On turntng up the jar, apd applying a ligiited candle to it, 
the gas took fire. 


3. Carhonic acid gas* 


Exp. 3. With 
catbouic acid 
e.xj)tril(id from 
chaik by nitric 
»cul. 


This was prepared by dissolving chalk in nitric acid, 
tsi day. March tlie 25th. In the course of a few hours 
the meat had assumed a dirty colour, and afterward became 
brown; but it remained of a lighter colour than that in Hh 
drogeu gas. 

From the 2d to the llth days At first it appealed to 
grow more livid and flabby, but afYer a few days no change 
was observed. The surface did not appear to get moist. 
The carbonic acid gas, uoed in the experiment, is absorbed 
by the water; and it even appears to be more readily atn 
sorbed than when pure, so that fresh gM muat be added 
every day, to prevent thf^wvater from touching the meat* 

Oh the evening of the llth day the meat was taken ouU 
It haul ho marks of *p«trescency; resembled meat that had 
baeb dressed ; wa^ flexible, without being moist or viscous; 
and bad a slight acidulous smell, nearly like that of yeast 
turning sour. On exposure to the air it did not grow pu¬ 
trid," but dVted, and its surface became covered with little 
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4* Nkrom gasi 

Procured from mtri<i acid by means of copper* a«d receiv- ^p* With 

nitrous gas 

ed over water. from nitric 

1st, day. March the 25th. The meat became of a much ac'>^ 
fin^r red than in atmosphencair; and for the first few hours 
it could not .be distinguished from thatinoxigen gas. 

2d and 3d days. No change. 

4th, 5th, and dth days. The fine red colour diminished 
a little, but it still remained very lively. 

From the 7tU to the llth day. No change was observa* 
ble, except that the meat apf^eared to grow a little moist; • 
but it did not liquefy a^all at the surface, and its firmness 
even seemed to increase. 

Ou the evening of the llth day the meat was taken out. 

It had a fine red colour, was firm, and bad no ^mell, not even 
of nitrous gas. It lost its redi.cus when exposed to the air, 
in the course of a few hours.; J^ecame brown; and dried 
much quicker than the meat of t^e two preceding experi«> 
ments. Its surface did not become covered with white 
specks. 

The gas, exposed to the test of oxigen gas, produced a 
quantity of red vapour, diminished greatly in bulk, and ap¬ 
peared not to differ perceptibly from common nitrous gas. 


Second series of experiments t from the 5th of April to tkt'lQth 

of June. 


Second scTHM 
of experi¬ 
ments. 


The temperature of the air out of doors was 2*5* [37*75* F.J Temperatare., 
■on the morning of the 18th of April, and 23*3® [84‘4® F.] on 
the 17th of May at noon. 

That of the room was between 7* awd 20® [47*75'’ end 77® * 

F.l. 

The meat employed in the follow!og experiknents wa» ofMeaeusSi. 
a paler colour, and appeared to have cmne from a younger 
unimal. 


5. Qxigen frm'^red oxide of mreurp* £ji^nune»f over 

mereuTp, - 

let day. AprillheSth. The meat became redder, 
ftd and 3 days. No perceptible change. 


-Exp. 5. Oxk 
fen from red 
oxide of men> 
cury, ovet 
mercury. 


4th 
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4 th and Sth days. The colour grew paler. 

From the 6th to the Sth da}'. The colour was destroyed, 
and the meat had the appearance of having been washed. 

9th da}’. The drops appeared at the surface as in the first 
experiment. 

18th day. The drops, became opake, appeared like \he 
eruption of small pox. The meat preserved its firmness 
without liquefying, though the temperature w’as higher than 
in the former experiments. 

From the 19th to the 21st day, May the 25th. Visible 
signs of putrescency vrere observed on the surface, the little 
drops ran into each other, and tlie jturface became blackish. 

An accident having overturned the jar, the gas escaped, 
and diffused such a strong stench throughout the house, 
that we were obliged to perfume it strongly, to get rid of 
the smell. 

6. Oxigen/ivm nitrate qf^otashy in an empty hottky stop¬ 
ped with a cork. 

E*p. 6. Oxi- 1st, 2d, and 3d day. The meat did not grow redder* 
^le'of* ota^sh pale* 

iaacorlLi 5th to the 5l»t. ‘No liftle drops were observed, but the 
tkutUf;. meat graduUy grew pale, became putrid, and liquefied at 

the surface. At length a considerable quantity of liquid, of 
a bad colour, was formed, and flowed down into the neck of 
the bottle. 

The meat was covered with moisture. Its smell was nut 
so strong as that of the preceding piece putrefied in oxigen 
gas, and of a different ktiid. 

7 , Atmospheric airy over mercury. 

m 

Exp. 7. Ae> l«t and 2d days. Aphl the 5th and 6th. No remarkable 

n»yiph-.fie air change. * 

o%e. mercury. ^ IS become very pale; paler than in 

the oxigen gas* 

5th to the 51st. The little drops of liquid Were not per- . 
cetved. Prom the Sth day it became covered with moisture, 
and liquefied at the surface, but lest than that in oxigen 
gast and at the clo^e it a|ipeared less black than in pure 
-' \ oxigcA 
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«xigen gsis, Oa t«king it out of the receiver, it*} stench was 
not 80 powerful, aud it appeared redder when cut. 

8 . Pure hidro^en gas from the vapout of water passed over 
redhot irtm. Over mercury. 

1st day. April the 5th. The meat became of a crimson £xp. 8. in. 

tlrugeii/totn 

From the 2d to the SIst. No change was observed, ex- hotl«>n^«^c 
cept that the meat became a little brown; but it did not 
acquire a livid hue. It is remarkable, that this meat re¬ 
mained reddish, and preserved an appearance of freshness, 
while pieces i n oxigen gas, and in atmospheric air, grew pale. 

When taken out of the jar, it had no smell. T}|e gas ex¬ 
amined at the end of the experiment rendered lime-water 
turbid. 


9. Pure hidrogen gas in a corked bottle. 

Ibt to the 5Ut day. The meat scarcely grew brown at Exp- 9- Bi~ 
all, but preserved its colour, only appearing a little moist, 

When taken out the 51st day it had no bad smell, but smelt 
like smoked meat. 

The gas, examined by the test of nitrous gas, gave no 
sensible diminution; it rendered lime-water a little turbid, 
and afterward burned vividly. 

10. Pure carbonic acid, from the calcination of chalk. Over 

mercury. 

1st day. The meat became crimsoned, as in hidrogen. Exp. lO. Car. 
2d to the llth. No sensible change, and the meat 
very fresh. chalk by hna, 

13tK to the 2 2d day. It grew paler. xae^cary. 

51st day. The meat was uniformjy pale, looked as if it 
had been dressed, and appeared nearijf of the same firmness.. 

It was neither moist nor viscous; and had not the least 
smell, or any other sign of putridity. 

The gas was absorbed by lime, except a trifling residuum, 
that did not amount to 0*01. 

11. If this experiment be repeated in corked bottles, and Exp. 11. Tbs 

the meat be enclo^d in one while the gas is lu>t, and in f®* 

, ~ pcated in 

ether uot'tiii it has grown cold; it will be found, that theeorke4bottles. 

meat 
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meat hi the cold gas will have kept well till the t6th day, 
bat will Imve acquired an unpleasant smell'; while tliat in 
tlie hot gas stinks on the 30tii day, and is completely 
spoiled on the doth. 

12. NitrtmsgiiSt over mereturg^ ^ 

Exp 12. Ni- 1st day. The meat became redder, ' 

croa$ga8ov«t 51st day. The meat has retained its fine colour, and is 

sacrcuiy. * 

firm. The liquid, that has flowed from it, has assumed a 
fine red colour, and deposited a small portion of white mat¬ 
ter, resemblimg fat, though the meat contained none. 

@7th day. June the 10th. The meat has retained its 
fine colour still, on which account 1 did not take it out, that 
1 might see how tong a time was necessary to effect its de¬ 
composition. 

Third seriet, 

Thini««ries. The temperature was the'same as in the preceding series. 

13. Oxigm, over wateTf ike jar contained only 28*5 cubic 

inches* 

Exp. 13. Old- 1st day. The meat became of a fine red. 

gen gas over meat retained its colour, and did 

not appear to putrefy. 

6th day. Little transparent drops w’cre observed ; which 
increased in nutober and size on the day, and grew 
turbid and red on the 8th. 

pth day. The putrefaction, was evident overall the sur¬ 
face, which began to liquefy. The giis diminished greatly 
in bulk. There is no doubt but the increase of temperjsture 
is the cause of the speedy putrefaction. 

10th day. The gas,^ measured*in the gasometer, had di- 
iftttiished 7 cubic inches. Being placed in contact with milk 
of lime, it diminished 6 5 cubic inches more. Supposing, 
lhat the 7 inches absorbed by water were carbonic acid, 13*5 
intmes of oxigen were expanded, which must have formed 
18t75 inches of carbonic acid gas*. 

% Tka enfeonk add » appears frsra.Uis best rseent eiq^nineBtfl» 
Wn precisely tht same ip bulk as the exi$en gu exjMSRdedv- 

The 
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The 15 incbee remaioing hamg been tested with nitrooa 
gus, 1 found that th^ contained 5*4 Of nitrogen, and 9*6 of 
oxigeo. Thus the 28‘5 inches of oxigon gas have been ein« 
ployed in 

13*5 carbonic acid, 

5*4 nitrogen, 

9*6 oxigen. 

14. Atmospheric mr. 

The meat putrefied, and was decomposed on the 48th £xp 14. A«> 
day. The water rose considerably, and absorbed 21 cubic 
inche-^ out of the 96 , that*the jar contained. Ithf experi* 
meat having been deranged, i could not Contiilue.jE|y ob¬ 
servations. 

15. Pure hidrojg^en gwt* 

1 st day. The meat became of h poppy colour. Exp. 15. Hi- 

4 th day. No change, except that the meat appeared t"** 
dried. 

6 th day. Some mouldiness observed, that increased on 
the 7 th day. 

From the 8 th to the 41st day no farther chamge was ob¬ 
served, except that about the 20 th the mouldiness had dis¬ 
appeared. The meat resembled beef salted without nitre 
and smoked. It bad not the least bad smell. 

The gas, tested with lime-water^^did not render it,turbid. 

It burned with force and energy. 

From these experiments it appear how necesaary it is, 
to repeat them separately, in order to obtwn some certain 
results. It ap|»ears however, that we may draw from them 
the following conclusions. , 

1, Thathidrogen preserves, and even'incr^ses tbe firm-Oeofm! 4s 
ness of meat, by drying it. Tbut oxigew on the. contrary‘^•®***‘‘*' 
diminishes this firmnesa* jreuderitig the meat flaccid and, 
moist. It is remarkable, that hidrogen pr^ei^ this 
firmness even over water, when the gas. is saturated with 
meistnre. 

2. That meat it changed and fiquefifd muidi laore 
speedily in oxigeu, when it coutaifis iiitrog^, as to atmos- 

VpL. XXXI.—IVUrcn 1812. N pheric 
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l^lieric aif^ ai:td in the gee from nitrate ol* potash, than when 
the gas is pure. 

3, That nitrous gas resists putrefaction most powerfully ; 
next to which comes hidrogen, and then carbonic acid* 

4* That meat does not change so soon in oxigen gas, as 
in atmospheric air; but, when putrefaction has commenced, 
it proceeds with more energy than in atmospheric air, and 
diffuses a much more odensive smell. 

d. That the colour of meat gets browner in hidfogen, 
and lighter in oxigen and in nitrogen. 

6* That neither hidrogen, nitrons gas, nor carbonic acid, 
appears to undergo any sensible ^ alteration from the meet 
included in it. 

' 7* That oxigen gas, whether pure, or mixed with nitro¬ 
gen, is converted into carbonic acid. 

8. That part of the oxigen gas retains its properties, as in 
other combustions* 

9* That, during the jfntrefaction of the meat in oxigen 
gas, nitrogen is prodneed ; which nitrogen must be evolved 
from the meat, or oxigen has been converted into nitrogen* 
110, When meat begins to grow putrid in hidrogen, it 
appears, that carbonic acid is evolved ; but this does not 
take place, as long as the meat keeps without spoiling, 

11. That on meat in oxigen gas little drops of water are 
formed, which resemble the eruption of small pox* 
Continuation A continuation of my inquiries will be instituted for the 
of the mquity. p|,,ip(jgg of verifying the facts 1 have anuounced ; and parti- 
larly of ascertaining, whether the carbonic acid gas, found 
mixed with the hidrqgen, existed in the meat; and of in¬ 
vestigating the influence of light, and the luminous proper¬ 
ties of stinking meat. 


III. 

Conthtmihn of ’Mir, Hi tVEsxAim's Paper m the dttiw 
^ af Ganes on dead Aidmed JFksh» 

Meat lefta ^ Have said' in my 13th experiment, that, finding the 
TiSomgM" alteiad after having remained SS? day a in nitrous 

ga«» 
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gM, 1 riesolved.to Ifeave it there a longer time* Accordingly 
1 did not take it out' till the 25th of August, when it had 
femained in contact with the gas for 134 days* In the first 
xoooths the temperature was between 7* and 20** [47’75® and Teroperatwr. 
77^ F»)« and in the last months it was between 12** and 23* 

83*76* F.] The temperature therefore was much 
higher, than ^as necessary tO'favour the decomposition of 
the meat, yet it retained a fine red and fresh colour. Resufta* 

The liquor however, which had such a fine red colour, 
lost this in some measure. Having taken the meat 
out of the nitrous gas, to examine it more carefully, lob* 
served, that, wherever it had touched tlie sides of the glass, 
it had become yellowish.* (This 1 presume was o^yogtu the 
contact of the glass diminishing the action-of the gas.) In 
other respects, it wus still of a fine redi, had^a good degree of 
firmness, and did not stink in the least; but it had a slight 
smell of nitric acid, with which a little of a peculiar smell 
was observed. Thus we see, tha6 a longer time and a higher 
temperature produced changes, which did xmt take place in 
a shorter time and at a lower temperature. 

The white sediment, mentioned in my first experiment. Fibrin d«po. 
was found on examination to be coagulated fibrin. When 
agitated in water, it exhibited itself in tile form of the little 
strings, that remain after the washit^ of the coagulum of 
blood. Boiling water did not dissolve, but hardened'it. 

The nitrons gas, that had been used for the experiment, The gas app^. 
when, brought into contact wirii atmospheric air produced 
much red vapour; and the diminution of hulk was as great, 
as at the moment of its preparation.^ 

II. Having remarked in experiments 8 and 9, that the Carirontc acid 
meat, whirdi had remained 61 days in hidrogeo gas at a tem- 
perature front 7® lo [47*76* to ^7® F.], rendered lime* 
water turbid, 1 instituted the two foilbwing experiments* 

16. Hidrogm gar. 

I prepared this gas with ainc and dilute snlphoric acid, l^xp. 16. Hi¬ 
lo obviate the objection, that the carbonic acid gas, con- ftSTrioTand 
tained in the htdrageo prepared by passing the vapour of sulphuiiescid, 
water over a red-hot iron, imght have originated ffom 
buret of iron* 

N2, 


I eiH 
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Temperature. 


Resulti. 


State of the 
meat the ^4th 
flay. 


Tart of the ga« 
eonverted into 
carbonic acid. 


ACTIOS OF DIFFEREKT GASSES OR MEAT. 

I enclosed the meat over mcrcurj'. ^hc thermometer 
out of doors, from the 23d of July to the 14th of Septem¬ 
ber, was between 8*5® and 26 ® [51® and 90*5® F.j ; that in 
the room between U®and 20® [56*75® and 77** F,]. The 
shutters of the room were closed, except when the meat was 
examined. *> 

Ut day. July the 26 th. In a few minutes the meat be¬ 
came of a brown and livid hue. 

2d day. The colour became again a little red. 

22d day. August the 17th. It retained a pretty red and 
fresh appearance, without any mark of putridity. 

S4th day. Every thing was in^ the same state^ and ap¬ 
peared to«remain. so till the 54th day. 

Having taken the meat out on the 54th day, I found it as 
firm, as if it had been fresh ; but it emitted an insupport¬ 
able stench, differing however from that of meat putrefied 
in oxigen gas, or atmospheric air. Thus it appears, that 
organic matter can undergft a kind of alteration, and diffuse 
volatile principles occasioning noisome smells, without lo¬ 
sing its cohesion, as in putrefaction properly so called. 

The bulk of the gas in this experiment was diminished 
only according to the variation of the temperature. At 
14® [63*5® F.3 it was 4*75 cubic inches, French measure. 
When 1 passed it through lime-water, it rendered it very 
turbid ; 1 therefore agitated it with milk of lime, and, hav¬ 
ing measured it afresh, it was reduced to 3 cubic inches, so 
that 1*75 cubic inch of carbonic acid had been formed. 


Exp. 17. Hi- 
irogen gas, 
over water. 


fiesults* 


!?• Hidrogen gas, 

I placed a piece of meat in some of the same hidrogen 
gas; and the apparatus was kept with the preceding, and 
under precisely the s^me circumstances; except that the 
jar was over water, auH contained 52 cubic inches. 

1st day. July tke 26th. The meat experienced same 
ycbange, as in the preceding mtpCriiiient., 

2d day. The colour appeat^lt littie rediW ^uniin tbe 

experiment over mercury. ^ 

22 d (fay. meat loolked red and fresh^ and seemed 
<iUwr than in the experiment over mercury. It appeared 
Wrinkled. * , ^ • 


Tbe 
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The water Ijas risen considerably in the jar, and rises 
every day* 

54th day. The meat was of a fine red, but no longer State of the 
wrinkled : it appeared drier, and resembled smoked meat. 54 thday. 
Taken out of the gas, it was as hard as smoked meat, but 
it cfiffused a horrible smell. 

As the temperature was 20® [77® F.] when the experi- DlroiDuiionot 
meat began, and was now but 14® [G3"S® F.], the quantity *^‘*’ 8*''* 
of 52 cub. in. should be reduced, according to Gay-Lussac, 

0*14; and, according to Schmidt, O’l?: but there re¬ 
mained only 36 cub. in. of gas; cons^uently 13*83, or 
15'86, were absorbed, • 

0 

I'lie gas, placed in contact with lime-water, and with 
milk of lime, diminished only a quarter of a cubic inch 
more ; so thut^tbe lota! absorption was l6*08, or 16*11, 

If the water and the milk of lime did not absorb as much A consideubl* 
gas in this experiment, as the ipilk of lime did the 

experiment over mercury (for the ratio of 4‘75 : 1*75 would fotmed, 
give for the 52 rub. in,, 19 tV)» is nevertheless evident, 
that in both the experiments there was a considerable for¬ 
mation of carbonic acid, amounting to more than a fourth 
of the bulk of the hidrogen employed. • 

Though distilled water may contaip carbopic acid, we 
cannot surely ascribe to it this great quantity of gps; par¬ 
ticularly as it was continually rising in the vessel, so that it 
was absorbing the gas, and not giving it out. Besides, tlje 
experiment over mercury removes every doubt. The for¬ 
mation of carbonic acid therefore was owing to the decom** **7 )he decom¬ 
position of the meat: for hidrogen liloue would remain for 
years over water or mercury, without being decomposed in 
any way. But though the gas, that remained after the se- 
paiation of the carbonic acid, was hidrogen ; it it equally 
certain, that part of the hidrogen had disappeared: for, and ns-tof the 
had not this been the case, the bulk of the gas shoiihi not **^”**®" 
haye been altered in the 17th experiment, and in the Uitf! 
it should have beeh considerably increased. 

As it is not probable, that this hidrogen combined with apparcaUf 
the meat in decomposition; since it appears, that meat 
gives out an hidrogetious vapour ^hen it dbanges ; it would catlMuiic acid, 
follow* that the hidrogen, which disappeared, was combW 

ed 
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« 

ed in the mixture of carbonic iicici gas, ^^ hich I csnnot 
explain. 




IV. 


On the Nonexistence of Svgar in the Blood of Persons ia» 
bouring under Diabetes Meihtus, In a Letter to Ai t X- 
ANUER Marcet, JV/./>.» i'- H- S. front William IItde 
Wollaston, iSi. D., See, K. S,* 


My dear Sir, 


I 


N reply to your inquiry respecting my experiments upon 
the nonexistence of sugar in the serum of diahetic persons, 
which 1 have mentioned Ao you ut dii^ereut pciiuds, 1 nm 
really ashamed to reflect how long 1 have suffered them to 
remain neglected, when I consider iheir tenrtency to eluci* 
dat^a curious point of physiological rettcarch. 

My first endeavours to detect sugar iu the serum of the 
blood were made ^oon after perusing the second editiou of 
Hr. liollo’s Treatise on the diabetes (which was published 
in 1798,} at the reqm'st of Dr. Batllie, who was so obliging 
as to furnish me with various specimens of diabetic blood 
and serum for this purpose. 

The other set of experiments which I made with reference 
to the same question were not thought of till the following 
year. The inquiry w as then left unfinished, and I never re¬ 
sumed it j for, as I soon afterf relinquished the practice of 
physic, I desisted in a^ great measure from prosecuting any 
inquiries connected i^ith medicine* 

. However, siticecSo much of this subject as is strictly phy- 
,«oIogical, relating to the natural course of circulating 
fluids, and more especially so much of the investigation as 
is conducted by chemical means, is within the range of 
those pursuits, which are generally intrusting to the Royal 


t tm. 
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Society, 1 frill endeavour to give you os distinct an account 
at lam able of the progress of my ovr a experiments; recjiiCM* 
ing that you will in return state, more fully than you hSYe 
hitherto done, the res^ilt of that farther step in tin; inquiry* 
which you took at my suggestion ; and if it is agreeable to 
yo«f, we will without delay make a jCint communication of 
onr researches to the Society. 

Although Dr. Rollo had been assisted in the chemical Dr. RoIIo mnd 
part of his inquiry by the well known talents of Mr* Cruick* 
ahaiik, it appears, that they ** had not been so fortunate ks opportunity Ml 
** to obtain ti sufficient quantity of serum for chemicsd 
** periment*;” and were qnable fully to satisfy themselves by rectly, 
the taste, or by other means which they could employ, con* 
cerniug the existence or nonexistence of sugar in the blood of 
persons labouring under diabetes; but nevertheless they 
were persuaded of its presence. 

For the purpose of forming some judgment on this ques» but attempted 
tion, Mr. Cruicfcshank made triil of the quantities of oxaHc ** hidirccily. 
acid, that could be formed from serum or from blood in 
their natural state, and from the same serum or blood after 
the addition of a certain proportion of sugar; and from 
the difference perceptible in these trials, he formed a pro* 
bable conjecture respecting the presence or al»ciice of su* 
gar in the serum of diabetic persons. 

This method, it is evident, is Kable to a twofold objCo* Their method 
tion; first, that an excess of other tngrediimts beade tu* shieciionable. 
gar will cause an increase of the quantity of oxalic acid 
formed ; and secondly, that slight vaitations in the process 
for forming oxalic acid will unavoidably occasion diffitreoccs 
in the result* 

The method which I employed appears to me capable of Method em> 
detecting much smaller quantittet«<^ such an 
for, thoogli it might not enable us td distinguish exactly 
the nature of any small quantity that*aiay be discovetet^ 
stiU the mere qnestien. of absence nr presence admits gf 
determination with great precision* 

For this purpose 1 investigated, in the first place, bow 
the ^buDsiuous part of healthy serum could he most Com* 

o Rollo on Piabefss, p,40S* 

pletcly 
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The albumen, 
in se’^um not 
completely 


pletely co<i^o}ated. and by nbat ttppearances the presence 
of sugar that had been added to it would be rnot>t eatiily 
discerned. 

When beiit alone had been employed for the eoftjjfulatioti 
of seroroy to which water had been addetl, tlmt whieJ; ex- 
coagulaud by tided from it was $tlU found to cotitairi a {Jortion of albu* 
men dissolved in it; and if thi"* were allowed to rernain, any 
saccharine matter which might be prt'Sent would be disguised, 
and could not with certainty be detected, 
unless a small I fonnd, however, that this residuum of cnaguluble matter 
lu*ic*aad*wM' ****8^*^ ^ altogether prevented by the addition of a small 
previously quantity of dilute acid to the seripn before eougnlatiou*. 
added. gjjj drams of serum 1 added half a dran» of muriatic acid 

previously diluted with one dram and a half of water, and 
immers^ the phial coutnining them in boiling water during 
four, minutes.. The cougulnti<m was thus rendered com* 
plete. In the course of a few hours a dram or mure of wa¬ 
ter exudes front' serum th&t has been so coagidatt'd. if a 
Salt in the sc- drop of this water be evaporated, the salts which it contains 
are found to crystallize, so that the form of the crystals 
may be easily distinguished l they are principally cominon 
salt. 

If any portion of'saccharine matter has been added to the 
serum previous to coagulation, the crj'RtallizatiQti of the 
salts is impeded, or wholly prevented, according to the 
quantity of sugar present. 

If the quantity added does not exceed two grains and a 
half to the ounce, the crystallization is not preventexi; but 
even this small qufinl;ily’ is perceptible by a degree of 
blackness, that appears after evaporation: occasioned, as I 
suppose, by the action of a small excess of acid on the 
sugar, , 

If live grains have l»een added, the crystallixatmn is very 
iniperfcct, and soou'ditiappearB in a moist air by deltques- 
t^ce of the sugar. The blacknma is alsq deeper than in 
tlue former case. / 


Efleersf the 
presence of 

3ug<ir. 


^ I presumed, that this portion of dbamen was retained in solution by 
the alkali redundant In iemiB, and added die Mid j[br the purpose of 
neutraliaiug it. * 


liy 
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By juidjtion of ten grains to theounoe, the crystallization 
of the Milts is entirely preventer!, and the degree of black- 
nes!», aod disposition to deliquesce are of course more maai* 
fest ihuQ with smaller quantitieis*. 

As i was aware, that the sugar obtained from diabetic 
ufwie is a rliffereiit substance from coRimon sugar (approach- 
ing more nearly to the sugar of ligs), 1 had the precaution eS^ects. 
to repeat the same series of experiments upon serum, to 
which 1 made corresponding additions of dry sugar, that t 
had formerly extracted from the urine of a person who void¬ 
ed it in considerable quauliiy ; and i found the elfects Jto be 
perfectl}^ similar in ever]^ respect. 

As « farther test of the absence or presence of sugar, 1 Farther test of 
found it convenient to add a little niti ic acid to the salts, that ° 
remained after crystallization of the drop, If the serum has 
been succesksfuily coagulated without any addition of sugar, 
the addition of niiric acid merely converts tire muriatic aalts 
into nitrates, and nitrate of sodkis seen to crystallize with¬ 
out foam or blackness, Bot when sugar has been added, a 
white foam rises round the margin of the drop; and, if far¬ 
ther hgat be applied, it becomes black in proportion to the 
quantity of sugar present. 

. Such are the appearances, when the proportions have been DifficuUirs 'm 
duly adjusted, and the proper heat for coagulation applied* *’****” 

1 must own, however, tlmt I could not alway^s succeer! to my 
sutisfuction, at the time when these experiments were con¬ 
ducted; and 1 am inclined to ascribe occasional failures to 
haviirg used more muriatic acid than was really necessary, 
which by excess of heat might redissolve a jwrt of the 
coagulated albumen, ami thebce occasion appearances, 
whidi, without Careful dUcriininutipn,. might be ascribed to 

After having, by this course of experiment, aatistied my- 
pelf as to the phi^nomena exhibited by serum in its natural 
state, and the effects of any small additions of sugar, Itb^n 
proceeded tp the.examinatioii of such 8|>eetnie»s of diabetic 
blood or of serum, ns I was able to iwocotc, 

♦ In Plate V, fig. 6, are represented the degrees of blackness of the 
drop occasioned by adding one, two, three, and four grains of sugar to 
sis drachms of seruoi. 
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Trial with The first which I examined was a portion of blood that 

dUbetic blood been taken from a person, whose urine had been aiia- 
that had been - . , , . , 

dried. liTsed, and found to contain sugar* This blood hud been 

dried, when fresh, by a gentle heat, so as not to coagulate 
the serum. After being reduced to powder, it was mixed 
with water, in order that every thing which remained solu¬ 
ble might he extracted. A little muriatic acid was then ad¬ 
ded, and sulficicnt heat applied for coagulation of the albu¬ 
men* The water that separated after coagulation was found 
No sug 3 .r. to contain the salts of the bioud, but no trace whatever of 


Jd experi- 
nxenl* 


3«5 experl* 

VHtliU 


4th «3tpcri- 
went. 


An equivocal 

appear jiicc. 


sugar. 

A second specimen of dried blood, that had been ascer¬ 
tained to Uc diabetic on the same evidence as the preceding, 
was examined in a similar manner, with the same result, as 
no appearance of sugar could be discerned. 

}d a third instance, } hsd some serum from the blood of 
a person, whose urine had been tasted, and found ** very 
sweet,** (I had no opportunity of procuring any of this 
urine for analysis). After a portion of this serum had been 
coagulated, with the addition of the usual proportion of 
muriatic acid, there was no appearance whatever of sugar. 
But when three grains of diabetic sugar had been added to 
another ounce of the same serum, the presence of this quan¬ 
tity was manifest by the same process, 

I had also a fourth opportunity of examining serum of a 
person, whose urine contained so much saccharine matter, 
that an ounce of it yielded, by evaporation, thirty six grains 
of extract. In this instance I was not so successful in my 
experiment; for, tbougli I was satisfied that no sugar was 
present, thfere certainly was a degree of blackness, which 
might have been occasioned by about one grain and a half 
of sugar in the ounce of,serum, But this black matter ap¬ 
peared not to be sugar; it was more easily dried than sugar t 
it was not fusible by heat as sugar is: and its refractive 
power* was too great for that of sugar, 

I unfortunately had no opportunity of repeating the ex- 
pe|iment;^u a second portion of the ssMse serum, having 


V The method by whkh this ^WM tried has fhiM that tiaw kern de* 
veribed in the Phil. Trans, for 1802. SeejrourDsl, vol. IV, p. 89. 

inconsiderately 
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inconsiderately employed it for other experiments* and coa* 
gulated it at the sauie time with the former. 

In the next experiment 1 added hali a dram of the urine 5th •xptt- 
of the same person to six drams of tlie seniin, and, with a due 
proportion of diluted muriatic acid* coagulated as before* 

Although the quantity of extract added did not exceed f §* 
or two grains and a quarter of extract, the dilVereiice wag 
very manifest by the darkness of the colour and the defec« 
live crystallization of the suits. 

To the remaining quantity of the scrum I had added 
twice the former proportion of the urine, and found that 
this quantity did not v^holly prevent the crystallization of 
the salts during the evaporation of the drop. • 

The result of these trials was such, as to satisfy me, that No tugarin 
the serum in this instance contained no perceptible quantity 
of sugar ; or, at least, that the water separable from 
the coagulated serum did not contain one thirtieth part of 
that proportion, which I had f5und in the urine of the same 


person. 

In order to account for the presence of sugar in the urine, Thescf^r 
w’e must consequently either suppose a power in the kidneys **** 

of forming this new product by secretion, which does not 
seem to accord with the proper ofhee of that organ; or, if 
we suppose the sugar to be formed in the stomach by a pro- o'" sonveyed to 
cess of imperfect ussiinilation, we must then admit the ex- 
istence of some channel of conveyance from the stomach to stomach, 
the bladder, witimut passing through the general system of 
blood vessels. That some such channel does exist, Dr. 


Darwin* endeavoured to ascertaii^ by giving large doses of 
nitre, which he could perceive to pass with the urine, but !>>'• Darwin's 
could not detect in its passege through the blood; and he by 

imagined the cbannel by which it^as conveyed to be the ab- nitre, 
sorbent system, upon the supposition^ that tb^' might ad¬ 
mit of a retrograde motion of their co^ents. 


Without adopting the theory of Dr. Darwin, it did np-The authoi»« 
pear to me, that ihefact deserved to be ascertained by some ^Jl[iJ**'*** 
test more deckiire then tiitire, and 1 cnoceived, that, if pros- 


* Account fd the setofiaile motion of the absorbent vessels, by Charles 
Damtn* 

slate 
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Slate of potash could be taken with safety, its presence 
would be discerned by means of a solution of iron in as small 
proportion as almost any known chemical test. ITpon trial 
of this salt, I found, that a solution of it might be taken 
without the least inconvenience, and that in less than one 
hour and a half the urine became perceptibly impregnated, 
and continued so to the fifth or sixth hour, alfliougli the 
quantity ta^en had not amounted to more than three grains 
of the salt. 

Eayeiimcfti. After a few previous trials of the period, when lh» prh cl- 
pal impregnation of the urine might be ex|»e4’tra!, :»i.d vv 
the presence of the prussiate {if<it exist^ io ili (.mjck!! 
might with most rea>oii lie presumed to orour, a 3<tnU!'y 
person, about thirty-four years of age, w as indiimi to >iri.e 
a dose corresponding to three grains and a half of tiic fny 
salt, and to repeat it every hour to the third tiim. The 
urine, being examinerl every half hour, was tbund in two 
hours to be tinged, and to afford a deep blue at the end of 
four hours. Blood was then taken tiom the arm, and the 
coagulum, after it had formed, was allowed to contract, so 
that the serum might be fully separated. The presence of 
the prussiate was Iben endeavoure*! to be diseoverid by 
means of a solution of iron, but without efiVet: and as f 
thought, that the redundant alkali (which hud been ascer* 
tained to prevail in this serum) might tend to prevent the 
appearance of the precipitate, 1 added a small quantity of 
dilute acid ; but still 1 could not discern, titat any degree 
of blncness was occasioned by it. 

The experi- This experiment, buying been repeater] a second time 

Tficr.i lepeatc^. mime result, seemed to me marly conclusive with 

respect to the existence of some passage, by which substan- 
ced certainly known in thestoihacb may find their way 
to the bladder without being mixed with the general mass of 
circulating fiuids. *' 

No pruviiat* ,> Being derirous of atoertatamg, whether the prussiate 

Siva could be discovered in uny other feerettotis, 1 have repeatedly 

ex{imiue^ my saliva, at times when the urine has manifested 
a eery strong blue, by adding solution of iron, but 1 could 
at no time perceive the saliva to be upgedL 

1 have also, during a severe cold, accompanied with pro¬ 
fuse 


or aqueous 
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fuse running of water from the nose, made a similar exami- d;Echatgc from 
nation of this disscharge, hut have not been able to perceive 
any trace of the prussic acid. 

It was nearly in this state, that J left the inquiry at the of the 
period 1 have mentioned ; and 1 do not remember to have * 

made any other experiments, when 1 requested your assist* 
ance in making trial of the serum, that is secreted in conse* 
quence of the application of a blister. Your report upon 
the result ol your experiments, in addition to those which I 
have above relate«l, nearly satisfied me us to the existence of 
some unknown channel of conveyance, by which substances 
may reach the bladder. 

With respect to Dr. il)arwin’s conception of a«retrograde Retroirraifeac- 
action of the absorbents, it is so strongly opposed by the 
Icnovrn structure of that system of vessels, that I believe few probable, 
persons will admit it to be in any degree probable. 

Since we have become acquainted with the surprising che^ Secretion 
mical effects of the'lowest statdk of electricity* t liave been 
inclined to hofie, that we might from this source derive some tricitj. 
explanation of such phenomena. But though 1 have refer* 
red* secretion in general to the agency of the electric power 
with which the nerves appeared to be indued, and am there* 
by reconciled to the secretion of acid urine from blood that 
is known to be alkaline, which before that time seemed 
highly paradoxical; and although the transfer of the prus- 
siate of potash, of sugar, or of other aabstances, may equal¬ 
ly be effected by the same power as acting cause; still the The channel 
channel through which they are conveyed remains to bedis- «o bedis- 
covered by direct experiment. ^ 

I have, indeed, conjectured, that, by examining the blood 
in the abdominal vessels* or coqtents of the lacteals, it 
might be pomble to detect them an transitu; but I have not 
been inclined to make such expenriments on living animals, 
as would perhaps throw light upon the subject. 

I remmjl* dear air, with great regard, • 

Yours very truly* 

January 1,1911. W. H. WOLLASTON. 

* Pbilbt<^i«ol Magasi'ni^ for it one 1809. 
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J>r. Mailcbt*s J^tpfy J>r* Woi.LAiTOF« on the sam 

Subject, « 


Rmseli Square, January 18it. 
MY DEAR SIR, 


The hypethc- 
Sit of the 
presence of 
sugar in 
diabetic Mood 
•pecioos. 


IL Am much gratified to find, that you have at lavt been 
induced to cororounicate to the Royal Society your curious 
inquiry respecting the state of the blood in diabetes. I was 
anxious, that the specious hypothesis of the presence of su¬ 
gar in diabetic blood, which had been sanctioned by the 
authority of Dr. Rollo and' Mr. Cruickshank, and winch 1 
bad myself urged in support of their theory, fourteen years 
ago, in an inaugural publication, should no longer obtain 
an undue weight among physiological inquirers. 


Aticmipt to a*- With regard to the experiments which I tried at your re- 

meTpruIsirte some years ago, with a view to ascertain whether prus- 

of potash, siate of potash taken into the stomach, and found to exist in 

taken inter- urine, coatd also be detected in other secretions, I find, 

tiatiy, be pre- . . 

.entinany on referring to my memorandums, the following particulars, 

other secret,j transcribe verhaUui. 
bemde wnire. 

“Augustin, 1807, Having heard from Dr. Wollaston, 
that prussiate of potash could be taken into the stomach 
with perfect safety, ao(f that its presence could afterward be 
discovered in the urine, hut nut in tfiie serum ; and being 
iovvited by him to follow up this inquiry, with a view to 
connect it with the iht’ory of diabetes, 1 tried the futlowiug 
eiperiments. « 


Kip. 1. 
Frusstate of 
poissh may be 
mket! in ciai- 
siderable 


. Exp, 1. ** After having satisfied m 3 ’self, by trials made 

bj' some medical gentlemen upon themselves, that consider¬ 
able do|ts of prossiate of potash might be taken without the 
Imt inconvenience, 1 gave tp a young woman, labouring 
under diabetes mellitus, five grains of prussiate of potash 
dissolved in water, and tfiis was repeated every hour, till she 


had 
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H«d taken thirteen or fourteen 8uch do»e«. After the 6fth 
dose, her urine, by the additioti of a drop or two of a solu¬ 
tion of sulphate of iron, turned blue instantly. At this pe¬ 
riod of the experiment, a blister was applied to Iter stomach, 
and after a few hours, white still taking the prussiute of pot¬ 
ash, and while the urine strongly indicated its presence, the 
blister was cut, and the serum collected. This serous fluid 
being* in the same nietiner as the nrine, subjected to the blister, 
action of a solution of sulphate of iron* did not suffer any 
change of colour in the least indicative"'of the presence of 
prussic acid. Vet the urine still remained capable of im¬ 
parting a blue colour tp solution of iron, fifteen hours after 
taking the last dose of the prussiatc of potash. * 

Erp. ♦* The same person being soon afterward put 
upon a course of ferragtnous niediciues« ana having taken arontakeii, 
considerable quantities of sulphate of iron, an idea naturally 
occurred to me, that the phenomenon might perhaps be 
reversed ; hut upon adding prnssiateof potash to the urine. No iron is the 
no vestige of iron could be discovered, and thesame attempt ““***• 
was repeated several times with the same negative result. 

Exp. 3. “ Dec. 2, I 8 O 7 . The fluid obtained by means E*p.3. 

of a blister (as in Experiment 1.) being not immediately 
derived from the circulation, since it may be considered as 
the product of a secretion, 1 was desirous of repeating Dr« 

Wollaston’s experiment on the serum itself, under circum- 
atances of impregnation similar to those, in which the serum 


of the blister was examined. 


** For this purpose, a young woman, after taking, in divi- Pmsciate of 
dtd doses, about a dram of prussiale of potash in the course 
of twelve hours, lost some blood by cupping, an operation arine„ but 
which had been ordered for a local complaint under which <>!Fthc 
she laboured. The serum having,beeii allowed to separate, bio&d. 
and a little nitric acid having been added to it, not the least 


vestige of prussic acid appeared on applying the test of sul¬ 
phate of iron, although the urine, made during the six hours 
which preceded and followed the cupping, was strongly im¬ 
pregnated with that acid, and struck a vivid blue upon ad¬ 
ding the smallest quantity of iron.*' 

1 have only to observe, in addition to these particulars, Prussatc of 
that the susceptibility, by which pru^siute of potash is trans- 

niitted 



m 

the bladdet m 
ail ]»ersoib 
with (he same 
iaciUty. 


Ko ineonveni' 

•IH'C fttitlk 
takiug it. 


Tlje ehantiel 
of conveyance 
may he the 
asterios and 
lymsihaucs, to 
the oxetuson 
at U)c veu)». 
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mitted to the bladder, seems to v^ry m different individuals; 
for in five trials, made at Guy’s Hospital in ^fov, 1805, I 
failed of discovering any vestige of this salt in the urine of 
persons, who hud taken it in quantities sufficient to produce 
its appterance in others. Three of these individuals, i 
should observe, were at the time under mercurial treafc* 
ment; and an idea occurred to me, that, mercury having a 
great affinity for prussic acid, the presence of this metal in 
the system might prevent the effect in question. But, ils iu 
the two other fuilur^ no mercury wa» present, I cannot lay 
any stress upon this conjecture. It may be proper to ipen* 
tiat 4 that, in the frequent trials whiten I have made with the 
prusriaV of potash, no symptom or inconvenience whatever 
bus ever occurred, which could bu ascribed to this suit* 

I femain ever. 

My dear sir, with great esteem. 
Yours sincerely, 

ALEX. MARCET. 

P. S, While reming the proof of this sheet, it has been 
observed to me liy Some friends, and in particular by Dr* 
Henry of Manchester, and Dr, R, Pearsou of London, 
that, in order to show distinctly that certain substances find 
their way to the bladder, without passing through the gene¬ 
ral dreulation, it would be necesitary to examine the arterial, 
as well as the venous blood, since it is not impossible, that 
the whole of the sugar in diabet^'S, or the prnssiate of pot¬ 
ash in the experiments above related, ta«y be conveyed to 
the urinary organs by the atteriea, writhoiit entering the ve¬ 
nous system. According to this hypothesis, it may he Con- 
oriVed, that the same substancea, when conveyed by the ar¬ 
teries to distant parts of the body, may return by the alj- 
acU-bent sy&teiw, and might in this case he disrovei*^! in the 
thoracic duct. This view of the subject may deserve farther 
mA'estigation ; and I hope, that this eurtmis question will 
toon be decided by appropriate experiments. 


VI. 
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On th^ Algorithm, of Imaginary Quantities. In a Letterfrom 

a Correspondent. 

To W. NICHOLSON, E»q. 

SIR, 

neither of the papers which yon did me the honour D«fecilvftalgo* 
to insert in your .Tournul, “On the Defective Alsrorithm 
of Imaginary Quantities^, has been noticed by any of your tie*, 
mathematica] corresponc^nts, 1 now propose to foltil my 
promise, vi*. “ That if no answer appeared wifhin three 
months, I would then, through the medium of your Jour* 
nal, give my own explanalion of the difficulty.” cannot, 
however, but regret, that, amongst the many advo¬ 
cates for the introduction of these quantities into ma¬ 
thematical investigations, no one of them should have 
stepped forward to explain an anomaly attending such in¬ 
troduction, which seems to militate so much against the 
boasted certainty of results, deduced from mathematical 
investigations, ^ 

The defect pointed out in my former letters is, 1 believe, Resiitti from 
a new case, which has not been noticed by any of un¬ 

writers on the subject; and, unless it can foe satisfactorily certain, 
answered, it is impossible to deny, that uncertainty and 
doubt must necessarily attend all results obtained through 
the medium of imaginary quantities, lam sorry,, through 
the backwardness of your other coiTq^pondents, it has fallen 
to me to enter upon this subject; I will, however, do my 
best to explain the anomaly in question; at the same 
time I cannot but again repeat my s^ret, that it has not 
been taken up by some one more competent to the task. 

First then, let us consider the origin 5f these imaginary Origin of itna- 
expressions, which may be traced to -the very first princi-#R»aary expies- 
pics of algebra, Wc are taught in multiplication, that'**'**' 

{ f a }*, and {■—«)*, are both to be represented by o* ; and 
consequently, when the converse of this operation arises, or 

• Vol. XXIX, p. 854, ani XXX, p. «09. 

VoL. XXXL— Marc«, 1812. O wbeii. 





DiiHcuUies 
from apiilyin^ 
generally Mfbat 
■waa intended 
for particular 
cases. 

Tbe amblgu* 
ity does not 
fc.'iist in cer¬ 
tain cases. 
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tvfaen W 0 are required to extract the Square root of o*, 
it is either -j- a, or —-a; but if it ke'reqoii^ed to extract 
the square root of -— 4 % we must necesf>arity be stop¬ 
ped ill o<ir progress^ for there being no previous conven¬ 
tion* thut •— a* shall represent the. square of auy quan¬ 
tity ; it follows* that* when such a case arises, w<^. are 
not able to assign to it any particular toot*, and we are thus 
J^r«8ented with the first and the most' stnaple form of ima¬ 
ginary quantities* These expressions* however,' though 
they have no definite value, yet, considered as matli^a- 
tical symbols, ought to be sbbject to certain rules* as well 
as other, symbols, which are the representatives of real 
quantities; the rules, however, * which arc laid dewn for 
operating in the latter case, frequently require certain tno- 
dificatiens beforf they can be applied to the former* aud 
most of the dilfiejiltltes, wjiicb baye occurred with regard to 
the algorithm of itnaginaries* have arisen in making rules 
general, which were first ifitended to answer only in parli- 
eular cases* 

-We have seen above, that %/a* =: i n; that is to say, it 
has an amhiguouii root, whicli may be taken either at -p a, 
or _ < 1 ; but this ambiguity haa not place, if we know how 
the quantity a* wtf« generated, and have occasion afterwards 
to retrace the steps of pur operation: we cannot, for in¬ 
stance, any, that V= ttX 




a; or that 


V 


-f-ax-h tf 




. a for the square root of a in 


•Closed by *x* 
j.re»sriiig dliv 
t'eteot quaiui- 
by one 

* ). 

This i’lus, ’ 


both, these casSes is d^iermrned ; that is, when considered 

. ‘ «' I . 

with rCj^u’d to its gen^Rtlon, it has but one root; whereas 
its origin not been kiioVTo^^ mtPtt feaYel prefixed tlie 
hfhbiguons iugn to the’ root n, %ad fo^ this dbriohs reason* 
tbikt we know list* wbfsh'rt**^ is uncbtiditioua%'asinmed, whe- 
tlvhr it be the re^w'Csentatave of (-p if)** W’Of (—«)*; these 
bemg both exp^^ssed by the same ,sytnbot o*. ' fh fact, 
tbi^ve is no ambiguity, in the extraction of the rhots of 
quantities, except in those cases in which we are unac- 
qUaiptect with their geneVation J and in these it roust ne- 
ct^aaraty arise, because wC have agreed to .repre^nt the 
of different quantities by thWiPpnjB ^rhbol, 
jThere art, for instance, three diffefeiitt quantities* which,. 

bdiajg'' 
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feeing cubed* give unity for the result; we say, therefore, trateify an 
that 1 has three roots; and, if we are simply requested .to **®®P**» 
extract the cube root of 1, we may make it eiib^ 1 or 
*— i 4*4 wr — v'—3 ; for the cube of each of 

these quantitieii is represented by 1. But,if we are asked, 
v^fiat is the cube robt of {—f + ^ V—^3)*» we must not say, 
that {—— 3 j* rr t, and therefore its root is, also 
^ual to I j for, as in this case we know, that 1 is the re¬ 
presentative of the cube of a particular quantity, its cube 
root must necessarily be that quantity, aiud no other* 

Hence it appears,.that there is no ambiguity in extract- No ambisuSty 

iiig the roots of quantities, which are, known to he gone- fhea we know 
^ 1 - ¥■ , • I. r. i *■ * . howthequan* 

rated from the constant multiplication of b given quantity t:ty was gone- 
by itself, whether this quantity be real qriicnaginaryv , But 
if, by the multiplication of two uneqg^; factors, we 
at any result, and have afterwards to eX|fUCt th^ root of th^t uae(j[ual fsc* 
quantity, there is then nothing\in'the nature pf the case 
to limit the root. If, for exausple, we find, that the pro¬ 
duct (—14- r */—3) X {—fv'—3) ?;^,I;.aud we have 
afterwards to take the cube ^oot of, this .j.p|6dutt.;, there 
is nothing to Indicate, that we ought tp .take one root in 
preference to another t whebce it follq^ws, that a quantity 
generated from the product of unequal factors has all tbie . 
generality of a quantity uncoiiditionaify assumed ; whereas 
that which is generated from the product of e^dal factors 
has not that generality >aa it admits only pf biie root; while 
the other quantity, madc^iip of tiheqimb factors, ha's as 
many roots as there are units in the indl^^l; of the power, 
the root of which is to be extract|gdA , ^ \ 

Let us now fiee how far wb|i has. been said abpve will Ap,>iiMtion t» 
serve to explain the difiScufty stated in my fi^rmer letters, 
or rather Hi my last letter,' to Wbitebil intend moie' parti- 
cularly to direct the following re.muHcsf i 

The quantity' which to .j^uare was the fol¬ 
lowing, ' , 

^ I I .. ■■asiiijn ' • 


4' ^ y'-'—s 4" 


y : 




Now here the quaptkies under jthe cu^ic radicals are the 
twp imaginary rpqts of the (equation «* — * • tK-. 

O 


which, fdr llie 

H ' 

sake. 
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imaginary 

quantities. 


sake of ^tinplicity, we will reprcse*nt by « and h, the third 
root being 1, Then from the known theory of equation! 
we have 14‘« + 6=^0»oro-4-^^=’*-l5 * 

also 1 XoX6=:a^=:l; 

Answer to the Now we have also o* = 1; 6* = I ; bat there is this diffpr- 
qu«‘siion on ^|t]j fp^ard to these products represented hj' 1 ; viz, 

that the first has no limitation as to its roots, being the pro* 
duct of different factors, and is therefore as general as 1 
unconditionally assumed ; whereas the two latter have only 
|>articular roots, the first being o, and the second and 
they can have no other roots ; if, therefore, in the operation 
of squaring, we have to take the roots of these quantities, 
we must pay particular attention to this circumstance; the 
want of which, in the numerical example in nliy former let¬ 
ter, is what gave rise to the incongruous result there de¬ 
duced. Let us now square this literal expression by the 
common method, only observing, with regard to the products 
aud powers, tht^ rules above laid down ; 

O "p 

3 3 

-p 


*P 


+ Vb* 


Vo*+ 2 -P '^/b* 

4- 2 + 

* «t 

And tViat this is the true result, may be . sh^wq as follows* 
The p roposed formula , 

• * • a ■_ !_.* ji , . ' _ 

4 r ^ 3-p * P 4 y^—3, or 

f t 

• 'ik ’ * , 

* ; 

is the rcaf rootoftheequatkiU . * 

'S' • S-Sr 33-•*•*** 1, ’ I 

as deduced firhm Cftrdati'srul# $ and ednuequetitly the cube of 
' that formula,'minus ihtee times itself, Ought tU he equal to 
Let us tbereiore eoutiuae the c^erttiou^ and see Imir 

far 
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far the reeolt will agree with the required conditions; Anwer to Ae 
for this purpose wc will repeat again the preceding sqiwte, 

,|ri2 quaitUtitfi. 

I f ® * - 

a* d” 2 "4* ^6* ~ ("V^a Hh 

^ V^fl *1“ 

J , 3 3 

%/a* + y/a -j- ^ab* 

+ */a^b -f 2 

* 3 ' 3 3 S , 

a 4* 3 + 3 »/h 4* & — (v^a 

0 

This result is evidently deduced according <b the pre* 

9 ■ » 

ceding roles, in which it is shown, tbat^ (/4* Ot 

3 I ' S. 3 

.✓aft z= \/l =; i, and consequently y/a*h zz ^aba zz 
3 3 3 3 

*/a and 4^ab* zz y/o,h*h zz'^y/h 

We have seen also, that, « and h Wng the iuiaginary 
roots of the equatiem x’=sl,o + d=: — Ij the aboye 
expression may therefore he written 

, x3 — (^a + v'fc) =: 3 (*/o •{- yb) «- 1 

<3 3 3 

also — 3 jr rr: 3 (Vo ^b) rr 3 (Vo + V&) 

- - ■■■'■■_ .j.. ■ 'L - 1. _■ . ..I ■ . ■ 

whence ar* — 3 j? = 1 

as it ought to be; which shows, that our operations have 
been accurately performed. 

It only remains, therefore, now to explain in what respect 
our nuinericaloperation differs froi|>i>tbat which has just been 
performed upon the literal symbola a and b* T^ow,. upon a 
comparison of the two, we shall fiod them to be precisely the 
same, except, that in the former Vlr$ have not retained the 
square form under the radieaisj by which we lose sight of 
one of the particular circumstances^ which, ought to be kept 
in view throughout the operation. It happens in the exan^- 
pie proposed, that the imaginary i|Uai>titftes under the ra* 
dicals are powers of each other; as is the case with the 
roots of every binomial equation «** 1; that »» in pur 

particular examples, p* t^.aa4» this equahty 

has not place when quantities enter'uii^er a mdieah ad#' 

the 
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Answpi to the the reason of this restriction is obvious; because though 
niug^i'nary** o* =: &; aiid coiibetjueotly a* =: oA, which are both re- 
qimiit 2 tte». presented by unity, oi 1, jet the cube loot of the fordier is 
a, and of the latter 1 ; as is evident fiom the preceding 
part of this paper, the first (I,) being produced from the 
cubing of a ctrtain quantity a, and therefore having cts 
cube root a; and the other, being the product of two 
unequal factors, posscs-es all the generality of l uiicon^ 
dttioiialiy assumed. 

Hence it appears, that ^theie may be quantities equal to 
each other, which, when placed under the same radicals, 
lose tbeir equality; the one of thern being restricted to give 
a peiticulav root, and the other h difierent root; aod there- 
fore, in such cases, although the quantiiias niid the radicals 
are precisely the same, jet all equuhtj between the two 
ceases, and they nuu^t lie considered as tofalij’ dissimilar 
quantities. 

This exactly the ca-.e m the eaamplea proposed| as 
luaj' be made evident as follows: 

*Wti haveseetis that a* =z b, and b* zz a; and if, in con¬ 
sequence of this equahtj, we make our first lesutt, ob¬ 
tained from squaring, iix. 

Va* -f 2 + i/h* cz 


Vb 


f 


Hb 2 d- 

as we did in the ntimencel example, we should find^ that 
in contiouiiig the operation, we should not arrive at the 
same result us in tl]e former case; that is, by tnultipijing 

i. «d.. „ .V .. 


^b 
%/a + 


2 + 

Vh , 


\/ a, b 


« + 
I 


V^o* 
I 


n/h* ^ 2 t/b -hJ- %/ab 


^ + 


$ 


3 + 


I 2S 


3 i/u + 

I 9 

[Va, 4- + 2 ' 

iy):ii(^i is diirereat from thefonper reSttHs 


The 
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The difficulty theiefore stated in both my former letters 
18 tliua ex|>lauicd) uamel}, that we h«tve considered quanti-* 
ti«8 as eq'ialy b'-t auw they uie liprtsented by the same syiu- 
buU; wherea**, in const queuce ol thus enteiuig ucdei ra^ 
dicats, and being test noted with legaid. to their routt>» all 
equality between them ceases. 

With le^^ard to the proper criterion, by which such aito» Method af 
niahes roaj be gu nded against in other cases, tliere appears fgamstiuch 
to be uouc luote^tneial th<.n the ioHowing, vu<*>->that, tti saomaUe*. 
tiiO iiuoltUiciu ul quai^tities under ladica’s, the operation 
should not be woibed out at length, but indicated by the 
of the paiiituUr power* to which it is to be raistd. 
t have thu>« etdeavoured to fulhl the promise which 1 
niude m my former letter; but bow fai what 1 hate said 
nia^ lie considered us (satisfactory must be left to others to 
decide, t shall oi ly observe, that if any of your corre-. 
spoudents should perceive any defect m the reasoning em¬ 
ployed in the pteceding pages, 1 shall be extremely happy 
to see It <oriected in a suhsequeat number of this Jouiual; 
if not, I mav probabU at some future time trouble you 
with a few other remarks on this subject. 

Yours, 

MATHEMATICUb. 




vn. 

Detcripthit a Cmptnstaim Pend fbim a Clock: ky 
Mr* Apam Bbiit, qjf iirrm'* iM* Wootm^h"^* 

SIR, 

^^1^OU will have the goodness to lay befbre the Society of |iaif.«cond 
Arts Ac. a half-second compensating pendulum of my in- rompenuiuon 
veiition; which is so simple m its coustructioo, that it will P*“^**^^®* 
be fatly understood by viewing eiilier the penduloio, oi the 

• Trans, of the Soe of Aits, vol XXVItt, p* S50. Fifteen fulnew 
were voted to Mr. Reid tw this uitenuon. 


drawing 






200 COMr£KtATfON FENOtrLDM* 

tirawing which accompanies it, I believe it to be new, and 
wishing it to be useful to the world, I have presumed to 
send it to the Society. 1 am, sir^ 

Your humble servant, 

• ADAM KEID. 

Mefsrente to iht Drawing of Mr, Reid's Compensdhw 

Penduluvii Pi. VI^,, 

Tfcepftndulum Fig; ivand 3, PU VI, A B represent the steel rod extend- 
•Jescribed. ing thtoogli the whole. C tire bob, supported upon the 
compensating cylinder of zinc D, which surrounds the rod 
AB# and rests upon the nut E of a screw tapped upon the 
end‘of thofl^el fod, to bring it td exact timej Ub this ex¬ 
pands downwur*is by h«»t, the zinc expands upwards the 
same quantity; aq that the bob always remains at the same 
distance from the point of suspeosiou. Fig. 2, is a section 
to explain more clearly the thickness of tim zinp tube D, 
nod the form of the stedt rhd at o» where it passes through 
the bob, which is of the shown ajt^L, thnf .'the rod or 
the bob may: ftirn round, when the nut E is turned to 

adjust it to time. 


Method of 
making it. 


Tke following Meih^ is to bo employedjto wake the Compen* 
sating Pendulum of Steel and Hmc. 

Procure a rod of forged blister-steel 52“7 inches long, 
diamef^^r, heaMt to a white heat, which .will op^ the pores 
of the steel, and give it the smallest expansile power, that 
steel of this texture is possessed of. When cold straighten 
it with a mallet of wood on a wooden block,, that no part 



; give 


will fuse it; pour isjtliutu q metal, 
it greatest de|f)«ity,^ Coha^j^htjy the-'^if(^kt;^sit;^:!^n=.«,^ 

is'possessed of, the 


cei^re of it locigitudinaltyi 'on the 

stc^i rod, which.has u'not end to 

reflate thecihhikthe.’'|M^,\‘i|&' iitib<vu kin 'the en- 
reista on .the uppesr of r]^ Cylinder of xihe, and 

will cqtdihueiu the same placed wh^ver expahsion or con- 
tratdun takes places iftheadjusitnieotbe correct. 





















































































































































































































































































































































tnaTUDMEKT FOB tELLINO THE SOEIt |E TBB DARE. 


SOI 


* 

If platioa was used instead of steel, and steel instead of Phtina & stedi 
xino, a pendulum might be made equally good, and more 
compact; but oot at so email an eispense. 

The aliove dimensions are to be understood in the finished ‘^1’* dimen- 
state of their diameters and lengths, 4 )roper for a second 
peisdulum. dulum. 

I have constructed a pendulum on this principle, which Answered on 
has been in use some months, end 1 have the satisfaction to *'^*‘‘** 
find it has answered my expectations; the temperature of 
the room was from 58 to 34 d^rees, and variation of the 
clock, when compared with my other clock, which, from 
many years trial, 1 know tobea good one, in a room where 
the thermometer does not vary more than foor 4 e|T^es. 

'I'he difficulty, or rather tmpossibiUiyf df making a good Inconvenience 
pendulum, where a compound metabs^hiW is 
urifs^s from the circumstance, that n^her brass hoir any 
compound metal con be made^ uniform^ not ev^ for one 
loot in length; and then if drawn into wire the parts Acquire 
3 longitudinal,grain, which adds to the variation of .the ex¬ 
pansive powers. To ovoid thia^ zinc has beehrsubsiituted, and of zinc, 
with no more certainty of success ^ for if a pendulum is 
made in die summer, and the steel pins fill the holes well, 
and it is exposed to a severe frost, and put to the clock for 
only a few years, the invisible fissures «*ill become visible in 
the perfortUuhceof the best clock, and* visible separation 
render the pendulum nseli^ss; as I have witnessed. 

l am wilting to furnish the. Society with any farther iafor- 
aot^ljon in!ipy power upon the subject* . 

ITcoheirAv Aptif 37* IfOQ. , ' ; AD.iH REID. 




Vilt 






JIfaMod thfi tihatr i» this^N^htf bp an Apptt* 

ralus camofcied wijh a bp Mr, $p 4 itK| 

, if Sigin* 

By i^i^rtoh, watchittb^i/l J»av^ forwardild invention <bt 

an invention fak kbiwrl^ tire in HKe dark, ‘by ^eling. knowing tbe 

• Trans-of the XXPIU, p* 234,'_ The silver me¬ 

dal was voted to Mr. Spitik fiir this iitveiition. 

* / 1 think 
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fS[STRU»fi:NT FOR TBLUKCi THE HOUR IR TBB BARK* 

1 think it preferable to a repeater, on account ol itn simpli¬ 
city and cheapness. Jt i$ not liable to be out ot order* and 
it does oot require the exertion necessary for pushing* the 
pendant of a repeater, or disturb any person near it. 

For these reasons I diffidently wish to have the honour 
of laying this invention, which 1 call a INoctuaiy, bet‘«re<ije 
Society ; and to be favoured with their decision on its mertts* 

1 am, sir, 

Your respectful and obedient servant, 
Mfgifii March 7, JI&IO. GEOHOE SFAUK. 


Jieference fa the Etigrmhig oj" Mr* Spark's Soefnaryt 
>, PL VI, 3, hud 4. 

Tbe 3|>paiirattit A A, 6g. 3, i* a mahogany board, upon which two others, 

^****^* fixed,, so an to form a groove beneath arnl uri- 

dj^rneath them, in which the index D, shown separaK ly at 
lig. 4, descends.—‘On the opposite side of the lipard a flap 
or door of mahogany is fixed Hy two hinges, a«, and a 
clasp ; between this and the'board A A a cavity is tormed to’ 
contain the watch, as shown by the dotted circle X; the 
dial appearing through a circle in the door, a hole is made 
through the board A, opposite the f«t»ee square, to receive ' 
a key, upon which the small pulley £ is hxed, aud from 
which the index D is suspended by a fine ttiread in the 
groove above-mentioaed. It is plaiu, that, as the fusee- 
square and pulley £ revolve, the index descends, and points 
Qttt the hour by. coming opposite the several marks, com* 
Htencing at nine and ending at seven, which are fixed'upon 
the board B; the marks, from twelve to seven, ave madefiy 
pms projecting fropa ihl. siirfoec, so readily dlstip- 

gui^^ by thefinger; ihe Indeil:, represented in perspectlv;* 
at 1^, fig. 4, is tiiade vvry light, that tt mhy not influence the 
mo^on of thfftvnti^. Yhe wateh must be wodnd up before 
it hr placed iif the fcaine, and the thread wounds np on the 
pulley E, 'so lunch as to suspend the index nearly the 
beiiilft of the hour when it is set; the key Is then pushed on 
the^usfeifsquare, and If the index does not point exactly at 
the .'right hour,' the sente B can be slided Up or down, to ad -4 
just'it; thg screws dd, which hold it, being fitted in .grooves 
for ibis purpose; after this setting, thatiindex will point out 

any 
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any succeedinj^ hour, doscertdiog a division at each* F is 
the ring by which the ins^truroent is eiispendeii; and G is a 
hole, in which the key on the pulley E is placed, when the 
watch is reuiovcd, apd the iuslrument out of ^lse• \ 





IX, 


On thr Managment of the Onion, By Thomas Anhbsw 
Knight, Esq, JRrK. S,, ^c,* 

X«E first object of the Horticultural Society being to Cultoteoftise* 
point out improvements in the coUnre. of,those plants, a 

which are cKtensively useful to the public, 1 send a fev,^”*^***^^**’ 

. » t > ' 

remai'ks on the managemeut of pne^ of these, the onion ; 
which bath constitutes one of lira humble luxuries of the 
poor, and finds its way in various forms to the ^tables of the 
aiflueni and luxurious. . ^ . 

Every bulbous rooted plant, and indeed every plant Growthof 
which produces leaves, and lives longer than one year, gene* 
rates, iu one season, the sap, pr yeget&ble bipod,.which 
composes the leaves and roots of the succeeding spriugj; 
and when the sap has accumulated during one of more 
seasons, it U ultimately expended in the production of blos¬ 
soms. and seeds. This reserved sap is deposited in, and 
composes in a great measure, the bulb; and moreover the 
quantity accumulated, as well as the period required for 
its accumulation, varies greatly iq tlu^ same species of plant, 
under more or less favourable ^circi distances. Thus^ the 
onion in the south of Europe acquires ,.a much, larger sta;e 
during the long and warm sum^e^rs of Spain and Portugal, 
in a single season, than iu the colder cliqjate of England $ 
but under the following mode of culture, which d have 
long practised, two summers ip England produce nearly 
the.effect of one in Spain or Portugal, and the onion as*- 
sumes nearly the form and size of those thence imported, 

* Trans, of theHontieultunilSockly, vol. I, p; 157. 
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CULTURE OP EAULT PURPLE BROCOLl. 

r 

4 

SeeJsof the Spanish or Portugal onion are sown at the 
usnai periorl in the springs very thickly, and in poor soil; 
|i^eral)y under tha shade of a fruit tree: and in such situ- 
tuioRs the bulbs in the autnmn are mrely'found much to 
exceed the size of a large pea. These ar« then taken from 
the ground, and preserved till the succeeding spring, ntben 
they are planted at equal distances from each other, and 
they afford plants, which differ from those raised immedi¬ 
ately from seed only iu p 08 ses^^ing much greater strength 
and vigour, owing to the quantity of prevkmsly generated 
sap being niuch greater in the bulb ibaw in the seed. The 
bulbs, thus raised, oHeii exceed considerably five inches in 
diamtd^eP, and being more mature, they are with more cer¬ 
tainty preservtd, in a state of perfect soundness, through 
the winter, than those raised from seed in a single seasob. 
The surne effe,cts are, iu sonn; measure, produced by sow¬ 
ing the seeds in August, as is often done; but the crops 
often perish during the winter, and the ground becomes 
compressed and soddened (to use an antiquated term) by 
the winter rains; and 1 have in consequence always found, 
that any given weight of this plant may be obtained, with 
less expense to the grower, by the mode of culture 1 recom- 
xnend, than by any other which 1 have seen practised. 


X. 


llintu Tilative to the Cuiture of the Eitrl^ Purple BroeoH, as 
pradistd m the Garden of Uaniel Beale^ Esq, <d Edmm^ 


tan. By Mr. Johk/Maher, K H* S*» 

J^JEW vegetables l^ve been more improved of late years 
than broeuti, so that Ht now almost equata iii flavour and 
ntaguitode the de^cate cauliflower, over which it has the de¬ 
cided advantage of being more hardy, and may, by a little 


management, ije procured through the whde winter. 

(Several varieties, diifering m colour from^ white to deep 
pOrple, are sold by our nurserymen; and as all plants of 
tliis natt^ul family bsicome less alkalescent and more pRla- 

I ' * ' 

* Tfaws. of ihe Horticultural Society, Vol, !,p. 116. 
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table in prbportian as they appreach to B pate or white 
colour, smcb varieties will utidoubteclly be preferable to 
purple ones, if they turn Out equally hardy: nor are we to 
despair of raisiopf them, by patience awtS persevcrujoce in tte- 
leeting the largest and whitest specitneiis of the common 
trro2oii for seed, . 

Alt Attempts.of this hind however demand both a long DifHcuUie’: n 
time, and no trifling expense; nor can they be easily pro- pursast. 
secnted, except in the insulated grounds of those gontlts* 
mep, whose liberality, like that of my master, rivals their 
extensive possession^": for, out of a great number of pbmfs 
set apart for seed, perhaps not even one may answer our 
wishes; and-if a* brisk gale of wind, or.waadeibig bees, 
bring the prdlen of any other variety to their iflowers, the 
progeny, in fiinety*nine instances out of a hundred, wiU be 
deteriorated instead of improved, and in nq case prove the 
identical variety sown. c 

The brocoli, nf which I am now emboldened toofier some Excellent bro. 
account to the .Horticultural Society, i« reported to haVe 
been introduced from the Cape ofOood.Ho(^, by fhe Hoo. 
Marmaduke Dawimy, and first cultivated in Surry, where 
it is called the early Cape brocoli. Packets of seed* first 
sent here from Italy, which appear to me to have produced 
the same variety, have also been sold for two seasons by Mr, 

Grange, fruiterer, in Covent Garden and Piccadilly: it 
may therefore easily be obtained, and our principal care 
now must be to preserve it in ito present magnitude and 
excellence. 

My method of treatiog it is as Tlwee crops are Time ot .ow 

sown annually: the first between (.he 12th and IStb of“’S 
April ; a second between the 18th a'd 24th of May r the 
third between the ipth and 2Sth ot August: these sue- » 
cesbive crops supply the family from September till the end 
of May. , ' / 

*The resist of anacAioa For daniages brought ia Westminster 
more than aoentuty ago, against an innocent but unfortunate gardener, 
for selling caulifloworseeds. Which onlf produced ]ong-*leaved cabbages, 
has beesi stamped, with inimertality by the pen of Ltnneus, in his cele¬ 
brated treatise on the sexei tii phiits, the Sponsalta riantarum, andcon-* 

Grtns this remark of die avthor^s very forcibly. Seer. 

The 
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The oecBs ore scattered exceedingly thin, in a border of 
very rich hgblfearth. Not a weed is sad'ered to appear; 
and wh^i ihe young plants have from 8 to 10 leaves, which 
is in about a inoiith, they are hhaUy planted out at the 
distance of two feet every wraV^ in a piece of sandy loam, 
which has been well prepared for the purpose hy digging, 
and enriching it with a large portibn pf very rottOn dung, 
firetpieutly torned over to picit out every sort of grub', or 
insect deposited in it. The ground is kept constantly bleaii 
by hoeing, whenever a seed leaf of any weed springs up ; 
and the lbosesurface is drawn togeth^ into a heap, round 
the stem of eadt plant. . , 

The second crop is treated exactly as the first; but the 
weaker plants left in tlie se^ bed are permitted to remain 
$ or lO.days longer, to gain more strength. They are then 
transplanted into pots of the shse called ^xteens, filled with 
very rich compost, placing them Hose to etich other m the 
sliade, and duly watering'fhe plants, till they begin to grow 
freely. After this, the pots are plung^ in the open ground 
at two feet distance from each other every way, and about 
3 inches tinder the general level, leaving u hollow or basin 
vound each plant, to rethia any water given to them when 
necessary- By the time the pots are filled with roots, and 
the autumnal rains render watering unnecessary, the 
basins are filled up by drawing the eartli round each plant, 
at the same time pressing it firmly down, to prevent the 
wind from shaking them. A few of these plants in |)ots 
sometimes slmw flowers loo soon, and to guard them from 
early fros^ a leaf or two is broken down over them,/ On 
the approach of settl/ci frost, in December and January, 
all the pots are take^ap and removed to a fraroe, pit, or 
shed^ where they can be sheltered from the extreme seve¬ 
rity of the winter, but have air w hen, it i« milder, and by 
this method a srfpply is preserved for the table in the 
thiiirdest winters. To make, brocoli succeed ,ii» pols, 1 find 
‘hjl experience^ that it should be potted immediately from 
the seed bed. If it is iransplanted oftener, the bead or 
flower is both lesS'in size, and runs much, sponer after it 
fc^nw* /For the same reason, I never prick out-or Uans- 
plaiit the general crops; and as the temperature of our 
; climate 
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cHroate does not suffer vegetation to go on briskly from 
October to March, by following this method, the heads of 
flower will remain a long time in a state of rest afi^r tliey • 
are formed without bursting, and heads from 6 to , 7 
diameter are the ordinary produce of our plants* . . 

The seeds of the third crop are sown in a frame, or under Tturd cfu^ 
hand glasses; and about the third w'eek in OcM>er the 
plants become strong enongh to remove, as in the two 
former crops. From this sowing, the best ptauta are, ae-Se«4 pbmu. 
lected for seed, and placed 3 or 4 under a hand glass ac¬ 
cording to its size ; 3 however are,sufficient, for they should 
not afterward he disturbed. They are gently watered aud 
covered, till they have made fr^sh roots; after which^air i« 
plentifully admitted, treating’ them through the winter 
exactly hke cauliflower plants. From the hints alicady 
given, it may be deduced, that these seedling plan^ i^hpnfd 
not ooly be placed in a part df the garden remote from every 
other variety of the cabbage tribe, but that no, plant what- General can* 
ever of any variety, except it is wanted for seed, should be 
suffered accidentally to shovr a flower in the garden; and 
this business in the months of May and June, when two or 
three hot days often produce the, effects of apparent en¬ 
chantment, by suddenly bringing radisiies, turnips, boor- 
cole, cabbages, sea kale, and cauliflowers into bloom, re¬ 
quires very strict attention on the part of the gardener. 


XI. 

.On some Exotics, which endure the open Air in Devmshire, 

In a Eettftrto the RigM Hon* Sir Joseph Banks, J^ft. 

S* B, By A. Hawkins,£s 9 * 

^ 61 R, ^ , 

Xhoughi have no knowledge of the Horlicultural Exotics grow. 
Society, but through the medium of extracts in the last DgwaT* 
Monthly Review, (which informed me of its existence), yet, shire* 
struck with your “ Hints respecting the proper Mode of in¬ 
uring tender Plants to onr CHmate,^* and residing in the 
very warmest part of England (the South Hants of Devon¬ 
shire, of which I am a native), within view of an inlet of the 

* Trans, of tire Hort, Soc. 'vol. 1, p. 175. 



$08 


EXOTICS IM TKS «P£N Atft KK OETONSHIXC. 


CatnellU japo 
nlca. 


Fuclisia coc- 
cinea. 


Sotanum pseu- 
Aucapsicum* 


S!jTtIcs 


Buddlea gIo> 
bo^a. 


Amprican 

a1u«. 


tea, I am led to state to yon some facts, t*hat perhaps ^ay 
not be wholly unworthy of notice. 

In October, 1795» » camellia japonica was planted here 
among other shrubs in the open ground ; it has stood every 
winter since, without the smallest shelter, thrives well, and 
has never bad a biti^nch or leaf injnpd by the weather £ it 
is now about four feet high, the size of a gooseberry bush, 
but has not dowered. 

Two plants of the fuchsia coccinea were planted about 
four years ago under a brick wall facing the south. At 
first the iMunches suffered by the frost, but they put forth 
new shoots in the spring, with much strength, and have 
flowered every summer. During the last two years I 
was absent, but I understand, that only the extremities of 
the branches were injured, and they have always flowered 
in great perfection. 

Some plants of solanum pseudocapsicunn or amomum 
Plinii, are also under a brick wall, (hut not nailed against 
it) which have stood many years, and only a small part of 
the very extremities of their branches has been injured by 
frost. 

Myrtles of every kind (even tbe doubled blossomed and 
orange) do exceedingly well in the open, ground, though 
the silver, from the richness of the soil, soon becomes 
plain*. 

The buddlea globom likewise stands the climate; and 
some of the plants are ten feet high, spread wide, and make 
a handsome appearance. One of them is placed in a situ- 
a;tiDD open to the northreast winds, tvhere the sun cannot 
shine during the sbori^ days, yet it h<ui stood there sinjce 
1704, and never more than the extremities of the 
branches hurt. ' e 

About twu miles frdm my house is the small seaptwi: town 
of l^alcombe, just between those two well known potnts, the 
jprfwl and Bolt-head, the latter of wiiich is in the pariah 
whence this letter is written, a place that the sea wuhhes on 
tbiiee sides. perhajB of all ^pots in the British isles, Sal- 


a 1 havsseen myrtles, as far «p the channel a* Weymouth, both broad 
.•04 narrow l^ved, at hmrt twdvc or fifteen Ibetbigh, traioed against walls 

in the open air, as jessamine commonly is. C. 

) 


combe 
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combe is the very first for climate and shelter. The cele¬ 
brated Doctor Huxam used to call it the Moutpeilier of 
Englaod. In 1774, a large American aloe, onl^ twenty^ 

* eight years old, and which had always stood in the open 
ground, without covering, flowered there; it grew to the 
height of twenty^eight feet, the leaves were six inch^thick, 
and. nin|'^ feet in length, and the flowers, on forty-two 
branches, innnmerable. 

Several plants of the verbena triphylla ate glowing at Thtee leatad 
Salcombe in the open ground, and are now six feet high, vervain. 

1 have not tried any of them myself; but as 1 expect to be 
more at borne in future, than for some years past, 1, shall 
not fail to add this plant to those tender shniBa alri^dy 
growing around me* 

Oranges and lemons, trained as peach trees against walls, Onuigesand 
and sheltered only with mats of straw duting th|e vrintel, ha^e ^**“®"** 
been i^n in a few gardens of thf South of Devonshire for 
these hundred years. The frnit is as large and fiheas any from 
Portugal; some lemons from a garden near this p^me were, 
about thirty-five or forty years ago, presented to the King 
by the late Earl Poulett, from his sister Lady Bridget Bas¬ 
tard, of Geraton i and there are trees ^ill in the neigh- 
bonrhoad, the planting of which, 1 believe; is beyond mie- 
mory. The late Mr. Pollexfen Bastard (uncle of the Tnses from 
M. P. for Devon,) who had the gremt^ number of oranges . 

and lemons of any one in this country, rempikied above 
thirty years since (what tends to confirm your experiments), 
that he found trees missed from seed, and inoculated in his 
own garden, bore the cold better than oitngcs mid lemons 
imported. < 1 have the honow to 1^, 

Sir, yciur vei^obedient Servant, 

A. HAWKINS* 

Alstu^i tmr ' * 

Deem(f^^» 11* 180p. 
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NEW VAlCirETY OF PEAR. 


Oit a »«o variety e/Pear, Ry TaoHM AkbUIEW Kniokt, 

Esq,F,U.S.4e\ 

Had the pear beeii recently •ntrorlncecl into' Btigihiitdl 
fronn a climatesiihilar, to that of tbe»oulh of France* in 
which it had been fpond to ripen in the months of 
and September, and to become fit for the dessert in the 
four succeeding months, it might have been inferred* with 
little apparent danger of erronr, that the same fruit would 
ripen here in October, and be fit for oar tables during win¬ 
ter; provided its blossoitis proved liufiic’icntly hardy to set 
in our climate. But had many varieties of this fruit been 
proved by subsequent experience to be capable of acquiring 
maturity before the conclusion of our »-nmmer, and in the 
early part of the autumn, without the aid of a wall, scarcely 
any doubts could have bcch entertained of the facility of 
obtaining numerous varieties, which would ripen welt on 
standard trees to supply our tables dwrin'g winter; for it 
would be very extraordinaiy, if the whole of our summer* 
and of our long, and generally warm autumn, would not ef¬ 
fect, that, which 4 part of oar summer atone had been 
proved to be capable of effecting; nevertheless, though 
varieties of the pear abound, which bear and ripen well in 
the early part of the autumn, we possess scarcely any good 
winter p(^,ars, which do not require an cast or west wall, in 
the warmer parts of England, and ii soutii wall in the 
colder parts. This can arise only from the want of va¬ 
rieties; and 1 ventuffi most confidently to predict, that 
(if proper expentnenU^e made to form such varieties) win¬ 
ter pean^ of equal m^Vits with those Whi'cH now grow on out 
Ix^t Widis, will he obtained in tbi^ atm^ abnndauce from 

standard trees \ and that such pe4b^ may be sdid with’suffi¬ 
cient profit to the grower, mi as low terms as apples are now 
sold, during wiutcr: for I have had SeviCral opportunities 
ofjobserving, t|iat tlie fruit pf seedlibg peair trees ^nerally 
bmrs a considerable rcsehiblirnce td that of their parent 
tr.^es; and the experiments 1 have msde on other species 


* Traas. of the Hotticaltunl Society, vol. I, p. 176 . 
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induce me to believe, that a good C6i:^' of almost 
any varieties may be obtained; and as, I have ’mope tUttn 
once suneeded in cbbibioing the hardiness and vigour of 
the yellow Siberian crab, With the richness of thi^''‘g 0 fdeii 
pi^piRV I do not doubt of the iiroeticahHity * of combtriihtg 
the hardinesi^ of the swaflr*s egg pear with all the valnaldO 
qUaUtieaof the Colmar^ or bezi de Clmdmontet» and'lcmH 
sider'the cHmate of JSngland as pecuimrly well calcuitated 
for the necessary experiments*. 

' J am disposed to annex some dcfgree of importance to the Cheap fruits 
prodiiciioB of abundant crops of fruit to strpply pt>r 
keta, at a moderate price, dnring the winter ani^a}^lng;jfpr 
it Haa been often observed# that great tnanufamufthg ti^bs 
have bben generally more Ireallhy in seasotis, when fruits havb 
abounded, than in others; atsd the same palate^ ^ich is 
customed <o, and pleas^ with sweet fruits, is rarely found 
to be pleased with spirits, or’ sfrong^ fermented li^nor^t 
ihetefore; as feeble cansesi which are coustfintfy opemtiiig, 
nUiopatcly produce very extensive eifects op the habits of 
mankind, 1 am inclined to hope# and to b^liirye, that mar* 
kets abundantly anpplied »t ail seasops with fruita wnirld 
have a tendency to operate favourably, hothon the physical 
And moral health of onr people, 1 

Under these cmisiderationfi, I have anittsed mysehf^with 
attempts 4o Ibrm new varieties of wintei pears; andAlmugh^ ^ 
my extievimenls are yet in th«r infancy, andd have sSenthO 
result of one onty#<and that under very unfavourable cirenm^ii 
stances, 1 am induced to state the progress, that 1 have 
made, to the llor^ulttrral Society, ^ the hopb that dthers 
win join me in the same'pursuit; "R ' 

-In‘the spring df the year I7^» I ’^lracteSii the staadna t^5=i>cr»ment, 
from the hlossoms of a yoting utid vf^^ue tree of thei 
tumn bergamot'pier, whicb gre^’^ a, very rich eoif; and I 
introduced;' at Ihe proper, sdbsedlient period, the pollen of 
tJie Sh'jGermaih pear^'mtd^fifoftf rhi'e 'ejfperim^ 1 Obtained 
several fruite, with^ripfe seeds ,• ^r^hoiverCr,'succeeded in 
raising only twd One hf ttifeste WAs feeble’and dwarf¬ 

ish in its growth, as well as wild 'ahd thorny tn its appear¬ 
ance, and 1 did not think it worth* preserving. The other 

* See Hort, T^aD 1 ^, vol. 1, p. 00; or Journ. vol. XVlll, p. 159. 
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presroted s inueb nioni favourable character; and 1 fancied 
that I could discover in it some traces of the features of its 
male parent. Tbit plant aSbrded blossoms in the spring of 
1808f but 1 had very unfortunately removed it from the 
seed bed, when it Uras fourteen feet high, in the preceding 
winter, and as it had never been previously transplanted U 
had retained but very few roots. Two of the blossoma* 
uevertheleHs, afforded fruit; which began to grow with ra* 
pidity as soon as the tree had emitted new roots, but this 
was not till late in the summer; and on the 8tb of October 
the fruit was blown from tbc tree by a violent storm. The 
two pears were then very nearly of the same weight and siee, 
each being somewhat more than eight inches in circumfe* 
rence, and in form almost fierfectly spherical. Though 
bruised by their fait, the pears remained sound till the be¬ 
ginning of Dedember, when they became swi^t and melt¬ 
ings though not at all highly flavoured: their flavour was, 
however, better than I expected, for they were blown from 
the tree long before they would have ceased to grow larger, 
if the state of the weather yrould have pei;mitted; and the 
autumn of 1808 was' so excessively wet, that some St. Geo. 
main pears, which grew on a south wall in Uiesame garden, 
were wholly without richness or flavour. ^ . 

The new’pear very xauch resembled the St. Germmn in the 
form of the eye and stalk, and the almost perfectly spherical 
shape is tW which might have been anticipated from tbe 
forms of its parents. It will probably ,acquire g very large 
sise under favourable circumstances; but removing from, 
my late' residence at Elton, I have been unddr tjhe nece^ity 
of again transplanting the tree, and therefqre^ 1, cannot ex- 
pec'tE to eee its fruit i^tiy degree of perfedti^ til} the year 
1814, I have subsequ^tS^ly attempp^^.to ^ new 

vai^ties by intrbdhcing the pollen ofihe bepi^e, crassane, 
ahd St. Germain pchrs, into the prepared blostqto.a of the 
ifutitmu bergamo^ the swa;n*a egg, and Astpil^ town pears; 
but^ 1 have not yet seen' the mult of the expefiim^nts* The 
leaves and habits of some of the young plants aflbrd, howe¬ 
ver very favourable indications of the future 

In tbe preceding expepments 1 Have alwuj^ chosen to 
propagate from the seeds of such vaiietin Os are sufliciently 

hardy 
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hardy to bear* and npen their fruit, even in unfavourable should be from 

•easons and situations, vfitboat the protection of a wall; be* hardy Tarictie^* 

cause in many experiments 1 have made with the' view; of 

ascertaining the comparative inftueifrre of the maT^ and fe* 

male parents on their offspring, 1 have observed in 

Hith tbw exceptions, a strong prevalence of the copvtitutipa 

and habits of the fymale parent; and coftinstently witlhi this 

l^ition the new pear I have described grew very freely in 

an unfavourabletseasori, and in a climate in which the St. 

Germain pear, when its blossoms do not ^perish in the 
spring, will not grow at all, without the protection, and re* 
dected heat, of a wall. I would therefore recomip^end 
every person, who- is disposed to engage in the same pur¬ 
suit, to employ the pollen only of such pears as the St. Ger¬ 
main, the d"Auche,the virgoleuse, the beat, the chaumoniet, 
the col mar, or bergainotte de pa^ques, and the seeds of the 
more hardy autumnal and winter kinds. 

I would also recomotend the trees from the S(^s and these 

are to be taken, to be trained to a west widfiii the warmer 
parts of England, and to a south wall in the ^Ider, so that 
the fruit may attain a perfect, tbongli late, maturity. 

Every necessary precaution must of course, be taken to pre- 
v^t the introduction of the pollen of any other Variety, 
than that from wliich it is wished to propagate, into the pre¬ 
pared blossoms. 

I shall take this opportunity of pointing out to the Hor^ a new plain- 
ticultural SoOtety the meritsof a new variety of plum, ;(Coe'8 
golden drop) as a fruit for the dessert during winter, 
with which the public are not sul&ciefitty well acquainted* 

Having suspended by their stalks,iila dry room, some fruit 
of this variety which bad ripened on i west w/tll, in Octo* 
b«Y,in the yw !808, it remained pVi^ctly sound till the 
middle of December, it was thought hy my guilts 
and myself, to be not at all inferior, nlher in richness or 
flavour, to the green gage, of drop d*or plum. 1 am in>» 
formed by Mr. Whitley of Old lEfromptpn, from whom 1 
received it, thi^ it beius well on standard triles. 


xm 
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HEtlBOROLOatCAL JOBAKAL. 

NOT£S. 

Virtt Month. 6. Very fiiir* mornli)^: wet cTenmg' • Ote night sto^niy 
with much snow. 7- Suowy tooruing, stormy day. 9. Sno'W fell 
through the nighty to about three- inches depth. 10. a. m. lilttle 
windy changing to S. W,: a thaw. Lendun was this day involvedy for 
severat hours, in palpable dHi-kuess. The Khopa, o^cesy &c. were 
necessarily lighted up} but, the atreets nut being lighted as at nigUti 
it required no ainatl care in the passenger to fiad%is wayy and aeoid 
acciflcnts. The sky, where any light pervaded it, showed the aspect 
of bronze! 8ucb is, occasionally, the effect of the aecuinulatiou of 
smoke between two opposite gentle eurreuts, or bv means of a misty 
Citlm. I am informed that the fubgincait cloud was visible, in this in- 
stance, from a distance of forty miles. Were it but for the extreme 
mobility of our aUnospbere, this volcano of a hundred thousand 
mouths would, in winter, be tscarcely habitable! 16. A dripping 

mist. IP. misty tnorulug, 19. V^ry cloudy: lai‘ge lunar halot 
stormy night. S 3 . SnmVy evening. 23 , 34. Lunar halo. 2d. Wkidy 
night, cp. IVindy moroing i wet evening. 

Secend Month. S. Gloomy, with small rain at intervals. About 
half past 7, p. m. the wind rone and blew furiously from £. and 8, ft. 
alKHit an hour and a half, the Barom. faliinga quarter of an inch: 
abating afterwards, it rose again, and the nightVas stormy* 


RESULTS. 


Winds from the N. and W. to the time of Full Uloon, then from the 

Eastward. 

Barometer: bigliest ohservallon aO'SS incl^s; lowest S9*S8 inchesj 
- nlemt of the period 29 * 89 ^ inches. 

Thenhometer; highest ohservatimP^O^j lowest 36 °*; 

Mean of the period 38®. 

Evaporatlmi 1*40 inches. Bata, {including the products of snow) ^ 

1'39 inches. 


The observations on the BarOnietor for the period, and the greater 
part of the Notes, were made at Stratford, by*my friend John-Gibson. 

Lonqox, . L. bOtVABD. 

i^ncond Mnnthj 32, 1813. 

xiy* 


SilS 



ON &OM» SLSCTBICAL AN» EtECTKOCBEMICAL fHENOMBNA* 

xiy. 

METEOBOLOGICAL TABLE for the Year. 1811, 

Extracted from the Register kept at Kif^auns Cattle % the 
Residence of Eord Oray, Three Mi fee from Perth^ JV. 
Rrkaint Jiir the Year 1811. Communicated by his JUofd* 
ship. 


** 
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6 
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3S 03 
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34*85 

1*80 

15 

' 16 

Average of l 
the yw. j 

" ■ 

29*»<» 

45-47 

* 

1 39*87 

44 47 

38*74 

185 
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-- 


Kiofa&ns Cattle is three miles almost due east froni 
Perth. The house stands about ninety feet above the level 
of the Biver Tay. and probably only a few feet more above 
that of the sea. 

Tteiekenham^ 21 Feb, 1812» 

The Author will b* happ) to receive an annual corn** 
municaypn from his Lordship. 

- - (L^ _^_ 
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Remarks on seme Electrical and Electrochemical Phenomena: 
^ OeoRGB Jqhn Sinobr, Lecturer on Chemistry and 
^atural Philosophy. 

E)«etrical law. the last number of the Philosophical Journid.'^ tor* 
ef lodactien. xe^ondenl, A.Z., concludes bis remarks on Ml*. Anderson’s 

experiments 
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experiments by Observing, “ that the electrical law of indite^ 

** tion, which Mr, Murray has pointed out»’^ affords an ex¬ 
planation of the manner in which the decomposition* that 
occurs at every interruption of a metallic circuit I'ti.a fluid, 

» effected. 

term induction was I believe unknown in electrical The term in- 
acience, till introduced by Mr. Davy. That excellent che- 
iniCal philosopher has indeed employed it very exteo«vely, 
and appears to consider it us expressing the most important 
principles of electrical action. 

The general application of this term to so many important Much bbgcom 
phenomena has been productive of much ob'seurity. Jtg ^ wca*kai*sd 
meaning, according to Mr. Davy’s oppUcaticni^ has never 
been clearly dehrted, and is by tto meausobvfoits; white its 
promiscuous employment in the explanation of varions, and 
diametrically opposite effects, is contradictory, absurd, and 
unintelligible.—-My presetit leisure will not allow me to, 
speak of this subject so fully ai^roay be. requisite to its pro- 
jier elacidatioi); but to counteract erroneous impressions, I 
shall briefly state some of those inconsistencies, to which i 
have referred. ; ■ 

Induction, as applied toan^ electrical phenomena, is un- Mr Davy 
flueationably an objectionable term, us»m its literal inter- 

^ ^ r?Tt5S 

pretarion it expresses nothing analogous to any known elec- producdl 
trical effect* By an attention to the writiogs and lectures ap|,Toxinaf 
of Mr. Davy, it may however be inferred, that his intention 
is to express that species of action, which results from the 
approximation, without contact, of an jjnelectrifled to an 
electrified conductor; which has been called by Volta, and 
other electricians, electrical influence; and ascribed by Lord 
Stanhope to the nature of an electrical equilibrium-” It 
is well known to electricians, tliat an| insulated condttetor, 
when electrified either poritively, *or negatively, will alter 
the electrical state of any other Imdy brought within a cer¬ 
tain distance of it. This alteration will occur (though ra¬ 
ther differently) whether the presented conductor be in$n- 
iatedornot; but it cannot be properly investigated, unless 
the conductor is insulated. As an example, the following 
well known .but instructive experiment may suflice, 

Jbiiuletc in a horizontal positisn a metal rod with blunt SxperimeDtts' 

or 
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illustr^tk; this 
8 CtkNB. 


No el-ccu'.cJy 

roinmuui* 

catcd. 


JiixpcTitnent in 
which the 
electncsiy is 
cotcaQumeu-* 
ted. 


llicsaOTetcrm 
thtr.:ff»re 
Sihouid not bs 
applied in >• 
expreb-j dttfe- 
rent eifecls. 


An elertrifiM 
surface may 
act m twa 
wayh: 
b'. a^iiroKi* 
matiun. 


and by com* 
manicalKm, 


or rouiidt'd tVrminations, attach to each 'extremity of this 
rod a pair of pith balls, let the rod and its appendages be 
rr|>resentcd by A—B. Present the estrernity A to » positively 
electrilied surface], but nor within its striking distance. Both 
pairs of balls will open; and, if examined, A wUi be found 
negative; B, jmsitive. Remove the rod from the viciitit^jt of 
the electrified surface, the balls immediately collapse, and 
every electric sign ceases. A proof, that no electricity has 
be4‘a communicated to it, and that the electrical appear¬ 
ances produced arise only from the unerjoal distribution of 
the natural electricity of the rod, during its approximation 
to the electrified surface ; seeing that, as soort as this tause 
is removcij, the effect it has produced immediately dis- 
ap}«?tirs. 

If the preceding exporiment be varied, by bringing any 
part of A—B within the striking distance of the positive 
surface, each pair of pith balls will open as before, but they 
will be ji»t/oriy electrified, and thiseffect 

(arising from remww«ic«rcdelectricity) will be permanent; 
for, on removing the rod A—B from its proximity to the 
electrified surface, the divarication of its baUs will con* 
tinue. 

There are some vhriutions of this experiment very import'- 
ar*t to electricu! theory, but I mention here only the most 
simple facts, as my intention is merely to show the Impro¬ 
priety of applying the same explanation to tontrnry and 
opposite effeeis. 

From what has been stated it will be evident, there arc 
iwa methods by which an electrified surface may excite elec¬ 
trical effects in other bo||lies. 

1 st. By approximation. In this case the electrified sur¬ 
face loses none of its Intensity, and the previously unelcc- 
tiMfied body becomes electrical only in consequence of the 
unequal dfs/rii&M/iWi ,of its palnral electricity. 

^ftd. By direct commanication. In this case the origi* 
nal 'hnriuce loses part of its intensity, and the body previoasly 
onelectrified becomes electrical in consequence of an eiUeta- 
fioti in the quant of its natural electricity. 

The diflhmfit efl'ects of these two methods of electrification 
gre » ' . 

A* 
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A. By Ihv fifst, a jWitive surface may be employed to Different ef- 
electrify another body positively, or ne)?atively; or, it will 
electrify ihe .same body at once positively, negatively, aitd 

neutral in dilTerent parts of its length; hut in this latter 
case. t{»e electrical eifects will last only during, tfie apprdsi- 
m^ikau 

B. It is not possible to produce tbc«c effects of approJei'- 

unkss the bodies be seperttfed hy a nanconditetor, 
the res'itanct of which is aiifiicieut to prevent the passage of 
electricity from one to the other. 

C. By the second method u positive surfacp can only 
communicate positive eltctricity; and vice versa. But; 
these cotnmumcified effects areperittoneM after the separation 
of the bodies. 

D. The effects of communicated electric.lt 3 " can only 

take place by the actual contact of conducting bodies, or 
wheie the intervening medium, does not comphtefp resist the 
passage of electricity. • 

IVo two series of phenomena can I think be more distinct Tlipse two set* 
than the preceding; their conditions of action are directly 
contrary, and it must be consequently obvious, the same 
explanation cannot apply to both. 

Mr, l>avy has however for a long time applied the term Mr. Davy has 
inductim to some of these opposite cases of electrical action; 
for instance, the Leyden jar, and the insulated rod ; dis*-tion to both, 
tinet cases of approximation : the spiral tube, luminous 
word, electiic spark, &c., decisive instances of communlr 
cated electricity. 

In the Bakeriah lecture for IBO7, an explanation of the and attempted 
voltaic battery was attempted on similar principles; and aeJon of tbe^* 
this explanation has been vt'peated every succeeding season pile on the 
in the lectures at the lioyal. Institution. It assumes, 

that, with regard to electdqity* such low intensity, 

** whterisan t»5«/af<»g,body.” Au assumption, which has 
been dwisively contradicted by the experiments of Mr. de 
Luc, which prove, that the battery is a cotiducting columif, • 

Yet Mr. l>avy continues to speak of/ndwetian, and electri¬ 
cal polarity.; and A, Z. ap{Hrars to think it capable of exv 
plaining the interrupted circuit; where the vrhoie column is 
indisputably 0 conductor, and whore the phenomena depend 

OH 
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i on the cfVetfAiift<m of electricity through tekoh length! or 

in other words, on thetraosmUsion of electricity from voire 
to tetrethroiti^ loafer. 

^»e cxistMce I have Already stated, that the chemical changes pro- 
*nd nc^ati\^ duced in iSuids by voltaic electricity, at every interraption 
p«>T>t at each the metaIHe circuit, are no proofs of the existence of a 
positive and a negative point at each of those interruptions ; 
oot proved. 60 long as we have no erideace, that the chemical effeeti are 
produced by opposite electrirnl states, and not by the pe- 
cnlkf modifications of a current. We have no such proof; 
nor have we yet electrometrica) dentonstration, that the op* 
|>osite extreiiiities of every wire in an interrupted voltaic 
circuit ar^ oppositely electrified, though Mr. Davy has very 
Mr. At lac’s recently «afd it would be easy to show this." Mr. de 
**“*^"”* Luc’s anah’sis* is the only instance of an accurate exaniina* 
tiou of the electrical atate of the wires, comfaired with th«r 
chemicnl efiects; his conclnsions are however strikingly 
opposed,to tho>ie of electric&l energy ; they have been long 
published^ and are not yet eontroverted. 

Let os suppose however fbr a moment, that Ihe of^site 
electrical states are essential to the chemical effects. Can 
Induetmnsa w e bare recourse to tadacfiow to explain them Certainly 
jwproper Unless by induction we mean communicated electricity, 

circulation of electricity, or current of electricity; fer ih^ 
alone express what we see and demonstrate in the ex* 
peviroent: and are indeed employed (certainly incau* 
tiously) by the same philosophers who speak of electric 
ctitrgy. 

If induction be strained to express these terms, it canhot 
possibly be applied to the Opposite series of phenomena, 
vm those produced by approximation only t*where no cui^ 
rent is produced, bnt^erely a temp<wary disturbance of the 
elecltrica! equilibrium ^fleeted* 

Heneo 1 think it fait to conclude, that induetion, far 
f^osn an elci^ncal law, is a term ill suited to express any 
electrical action; a term which it would be contradictory 
and absurd* to apply to all the varieties this influence ; 
and which is in any case objectionable, as involving the as* 
sumption^of a principle of action not proved to exist. 

* Se? JournsI, voK X3CVI, pp. ltd andESl. 

The 
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The fallacy o{ thU priqciple in one of its mctet |jiOpBliit ap¬ 
plications* tlie hypotbesis of the Voltaic battery, I i^iall 4 ^ 0 - 
si4er in a fottire b^ter. 

3 , Princess Street, C 0 vendisk Sqvimt, 

, Februtuy 15/A, 1812« 
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On tme new Varieties of the Peach* Bg T. A. KnyoiIt* 

Esq,, F, i?. S., 

I - ' . . - 

N the TransactioHs of the HorticuUnral Society of 1807, Exp«i««m» 
1 hare mentioned some experiments 1 hud made with the 
hope of obtaining ne^ and early varieties of'the peachf, 3 ihe*JSS. 
which might prove better calculated for' oorK^Hmate, than 
those whidi haye been importeditom the souths f^rts of 
Europe : and as the character of sotite.of the plAhls that 1. 
have fai«ed Uffords a Mrprospectotsuccess, f have thought 
the following account suSdeotly, interesting, to induce me 
to semi it to thd Horticulturtkl Swiety, 

In em>rti to obtain new vanetks of fruits of other genera, Mam^emeot 
I have hod reason to conclude from tlite success of former of ihe trees 
experioientB, that the trees, from blossoms and seeds of 
whiefa ft is proposed to propagate, thoald have grown at 
least two years in mould of the best quality; . that during 
this period, they ought not to be suffered to exhaust 
themselves, by. bearing any oondderable crop of fruit; and' 
that the wopdi of.the prec<^lng year should be thoroughly, 
ripened, (Joy acv^c^ heat when nect^sary) at an early pe¬ 
riod to the autumn and if early maturity in the fruit of 
the new seedling plant is requie^, I Ihink, that the fruit, 
within whidh the seed grows, should be^^made to acquire 
maturity within us ^toit a. pOriod as is consistent with its 
attaining its full sice, and' perfect flavour: those qualities * 
ought also to be spught in the parent fruits, which are 
desired in the of^riiig; and the most perfect and vigorous 

* Tnui*> of the Hort. See. voU I, 169. 
t Seeyoumsb Vul. XVllI, p. 195. 


offspring 
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ofTfipring' wHl be obtained, of |ilaot» as of animals, when 
the male and female parent are not closely related to each 
other*, 

Eapertment. The varieties of the peach, from which 1 first |»TOpagated, 
were the large French mignon, and the little’red nutmeg, 
using the stigmata of the former, and the pollen only of*the 
latter. The trees of each variety bud been removed early 
in the spring of the preceding year (1801) from pots of mo¬ 
derate size into others which w'^re very large, und were 
filled with mould of the most favourable quality, that t 
could compose; and ia these pots the plants bad grown 
with excessive vigour. The aid of artificial heat was em¬ 
ployed in the spring of 1802, to enable the wood.and blos¬ 
soms of each plant to acquire the most; perfect state of ma¬ 
turity in the succeeding Qutumn; and during winter the 
pots were defepded from severe frost, that the minute fibrous 
routs of the plants might be wholly preserved; and as the 
spring approached tlie trees were kept in as law nad equal a 
temperature as possible, that the powers of lifei in fheplants, 
might not be prematurely excited into action, or in any 
degree uselessly expended. ISevertheless, owing to the 
wood and bnds having acquired maturity early in the pre¬ 
ceding autumn, and an accumulated excitability from long 
rest and cold, the blossoms began to swell rppidly Oft tlie 
first approach of spriug; and very early,in March it became 
necessary to place the trees in the forcingdionsc, the 
blossoms being so far advanced, as to be eubject to some 
danger from frost, ^ - 

Ae aonn qs the blossoms had feUcR, the fhiit was nppiljed 
under every advantage of heat and light, that Icon Id coin- 
manrl, the glass having been ‘ taken <df .every febour^le 
hour, during the last ling of the fruit,toadmit (hesolur 

rays, without its intervention* Three Freach mignoft 
peaches only were suffered to remain, on e^ch tree, upd six 
‘of these, (which attaiv^ed thpgreytieat stato of perfection), 

Ttip trees bore afforded me eight plants in the sqcceed'ug spring. The 
plants were two years old wIku mentioned in a former 

‘ ♦ See Hortkult. Trans, of f307, Part. I, p, SO, or Joorn vol. XVIH, 
p. 189. 
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communication, and 1 then inferred, from tlie rapid 
change observable in the character of the leaves? and gerntral 
growth, that they would bear fruit, as they subiicquentiy 
did, when three years old. 

Of the new varieties thus obtainetl three are very early; ao^ithe Bast 
bift I have not had an opportunity of comparing their time 
of ripening with that of the earliest old varieties. For the 
red nutmeg peach did not succeed at all in my garden, and. 
the blossoms of the early Anne were wholly destroy'cd by the 
nnfavourabie weather of the spring of 1907 and the follow¬ 
ing year. Two of the new varieties, however, ripened ten 
days before the royal George peach, and three weeks lj»'- 
fore the red Homan nectarine, which grew on the same wall, 
and adjoined the seedling trees; and therefore 1 conceive 
the«e not to be much later varieties than their male patent, 
which they strongly resemble in colour, and in the form and 
character of their leaves; but Iheir fruit is much larger, 
many having exceeded 7| inches in circumference. The 
fruit of each of the new varieties ie soft and meluog, and 
very readily quits the stone; and 1 thought the flavour of 
one of them quite equal to that of any peach which my gar¬ 
den produced. In their leaves and fruit# every tree forcos a tnv * 
perfectly distinct variety, and even where the same stone 


contained two plants, they bear very little resemblance to 
each other. 

In the present spring 1 exposed all the seedling ptanls DlS'creat u» 
without any covering, to ascertain tlie comparative degrees *“’^*****^^ 
of hardiness of their blossoms; and in this respect I Aiund 

them to differ very widely. The blossonas of two of the va- 

• • 

rieties appear, however, to be very hardy, and promise an 

abundant crop of fruit, though the season has been more 

than usually unfavourable.; and I liSiyilhad tlie pleasure to 

ei^erve, that the best peach is one of the most hardy. 

Tlie success therefore of the. first and*of the only experi- ob- 

ment, of which I liave fully seen the result, on tfiis species of 

fruit, has fully answered, and indeed exceeded my hopes ; wes. 

and 1 entertain little Idloubt that the peach-tree might, in 

successive generations, be so far burdened and naturalized to 

the climate of England and Irelaudi as to succeed well as 

a standard in favourable situatipus. ft is mv wish to try 

•' • tairnJed. 

the 
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the efiTecb of prop^agatiog successive generations alternate}|' 
from the open ivall, and from the hot>house« end of intro* 
ducing the poUen from the open wall to the hlosboms of the 
hot-house, with the hope of obtaining varieties which wilt 
be at once hardy and early. The peach does not^ like mhny 
other apecies of fruit, much exercise the patience of the 
gardener, who raises it from the seed ; for it may always 
be made to bear when three years old, and there is some¬ 
thing in its habits which induces me to believe, that it might 
be made to bear at two years old. 1 will not venture to de¬ 
cide, whether it might not possibly produce fruit even at 
the end of a single year; and therefore, as the improvement 
of this, an^ other species of fruit, and adapting variett^ of 
them to our cUmate, presents an ample and interesting deldi 
for experiment, 1 trust that I shall not labour in it alone- 
'Tn proseji^uling such experiments, 1 would recommend 
the seedling peach trees to &e retained in pott and buds 
from them,^ouly, to be inserted in older trees j for t^ieir ra* 
pid and luxuriant growth is extremely troublesome ou the 
wall, and pruning is death to them* 


xvn. 


(bs the j^recilites, thei feU near Lissa, m Bohemitt* on the Bd 
September, 1808; byt Me* , Counsellor ^ 


The account, we have of tfus ^foll of stonee was collected 
on the spot, by the i^ayor of the place, four days after it 
happened. Farther inf^mation was collected afterward by 
Mr. Merkl, .couuss|lof of states who has lodged an ofUctal 
etaitement of it in the'chaucery.' , " * 

Ltssa is asmall town of the circle of Buntzlau, fsur miles 
W, N. W. of Prague, and as many S. S. W. bf Juugbuntz* 
lab; two miles N. of Benatek ; two ]^. of Altbuntzlau and 
Brandei^ and two W. of Nimbourg. 


* Aim. Chun, veb X.XX1V, p. 84. ' Al^t4f«d Tassaert. 

The 
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The country where these stones fell is a plaioi extending Th? place 
southward to the £tbe. The soil is a poor dry sand^ fit only 
for ry e; and the rocks that are found there are of an argil¬ 
laceous gritstone impregnated with iron. The field on 
which one of the stones fell was a very loose sand, that had 
just been ploughed up ; yet the -stone penetrated into it only 
four inches. The second fell' in an adjoining field, the 
soil of which was rather harder, and more clayey; yet it 
penetrated only four or five inches. The third fell in a 
small wood of fir trees, on a sandy ground covered here and 
there with turf, and likewise made an impression four or 
five inches deep. The fourth, which was found about two 
thousand paces"front the village of Straton, weighed two 
potinds and..a quarter; but one corner was broken off, with¬ 
out the inquirer's being able to learn how. The third stone, 
that foil in the wood, weighed five pounds nine ounces and 
half, though all its angles and edges had been damaged. 

The direction in which these stones fell was from the 
north. 

The circumstances, that accompanied this fall of stones, CitcuTistanca* 
were nearly the same, as have been observed in other places, the fSi!***^^** 
On Saturday the 3d of September, 1803? at half after three 
o'clock in the afternoon, a loud explosion was heard^ which 
all the witnesses compared to a discharge of several pieces of 
cannon, succeeded by a noise like that of firing by compa¬ 
nies, or the roll of drums. This noise continu^ a full 
quarter, or even nearhulfan hour. The J.ky, which had 
been very clear, appeared covered as with a slight gauxe; 
yet the rays of the Sun penetrated easily throogh" this sort 
of thin mist. The night preceding had been fine/calm, 
and very clear; the weather bad been fine the whole day, 
except about uoou, when a few drops of rain fell, but the - 
clouos dispersed; and about three o’clor^ in the afternoon 
the heat was considerable, and the weather heavy flourdj, , 

No person «aw these stones fall, so that we know not 
whetlwir they were black, or red, or smoking, when they fell; 
but some reapers, who took up one as soon as it had fallen, 
found it as cold as the stones around. It did not soil the 
fingers, aud none of them had any smell of sulphur. No 
person observed any lightuiug, or luminous meteor; neither 

VoL. XXXI.—Marcu 1319. Q rain 
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rain nor wind was rioticed ; and no one felt any of that un« 
easiness or oppression* that indicates electricity. 

These aerolites* like all others, were of a mixed enb- 
stance. They are of a light ashen gray colour* fine grained* 
traversed in ail directions by little veitis^ and interspersed 
with little disseminated globules. Their specific gravity is 
3*56. Brought near a compass* they cause the needle to 
move through an arc of 8*. When reduced to powder* 
globules may be extracted from it by the magnet. 

Analysis of the aerolite of Lissa, by Mr, KlaprotH. 

Thougb all the external characters of this stone of Lissa 
lead to the presumption* that it must contain the same sub>^ 
stances as those* which chemical analysis has demonstrated 
in other meteoric stones; yet the subject is too interesting* 
to allow us to neglect an acenrate examination of every fresitii 
specinien, for the purpos^ of discovering how or in what 
proportions it may difier from those atireatly analysed. 

Mr* Reuss having sent me a suHicient <)uautity of this 
stone* 1 subjected it to the following analysis. 

a, 200 grains were reduced to powder ; and from these 
SP grs were extradled by the magnet. The^ were in small 
ramified particles. ‘The remaining powder atill contained 
some small shining metallic points* which niigbt be consi« 
dered as sulphuret of iron* as sulphuretted hidrogen gas was 
obtained from it on treating it with CDuriatie acid. 

b. The 29 grs of metal were dissolved in muriatic acid by 
the assi«4tanceof a gentle heat. Sulphuretted hidrogen was 
evolved* and tlie liquid at first appeared foul and milky. 
Five grains of the powder of the stone* that had adhered to 
the globules of th^ iron* remained undissolved. The acid 
liquor had not the herald green colour* that the solution 
of meteoric iron i^ommonly basj but was simply greenish* 
which indicated but a smatll portion of nickel. In order to 
oxide the iron completely, I added nitric acid to the botiing 
liquor, precipitated the oxide of iron by ammonia* and fil> 
tered. The ammoniacal liquor was of a pale blue colour. 
Oti evaporating k to dryness, and heating it red hot in a pla- 
tinu crucible, a little "yellowish gray residuum wtw k^ft, 
ThU residuum* dusolved nitric acid* formed a green 

liquor* 
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liquor, which became bine on supersaturation orith ammo¬ 
nia. This liquor, evaporatcdatiew,"yielded an apple-)i;*Teen 
salt, which was heated red hot, to decompose the nitrate of 
ammonia. The residuum, which was black, was ag:ain re* 
dissolved in nitric acid, and BHered, to separate a b!m:rkkh 
ni 4 Ltter acquired from the platina crucible. The uitricAolu- 
tiun, precipitated by carbonate of soda, yielded a pale gre^n 
. carbonate of nickel* 

e. The 171 grs 'of stony powder left by the magnet^ in The stony 
experiment o, with the five grains of earthy residuum, were wUhpoialjb)^** 
heated in a sil^'er crucible with twice their weight of potash. 

This mixture became bluetsh by fusion. Diluttd with wa- 
ter, the lixivium assumed'% greeoisb hue. The filtered 
I alkaline liquor remained clear when neutralised by iiitiic 
acid. The imlution was eeapomted to dryoesa^ the salt re* 
dissolved in water wkhoutdeavtng any residuum, and on ad* 
ding nitrate of merettr}' nothing but a white precipitate was 
obtained^ This triaj, which bad been institirted for the de¬ 
tection of chrome, did not afford the slightest indication of this 
metal; though some have asserted, that it exhts in aerolites. 

d* The powder of the stone having been well 'bxiyiated, and treaty 
and treated with muriattc acid, dissolved in it by the assist- nioriauc 
ance of heat. The liquor was evaporated to dryne$s, and 
the residuum redUsolved in water, and filtered. The sijtex, 
well washed and heated redhot, weighed 63*5 girs. 

e. The muriatic solution, freed from sHex, was prempi* The solution 
tated cold by carbonate of potash. The alkaline Hquor, by^^clrbonaie 
separated from the brown precipitate, yras subjected to of potash, 
cbuliition, and mixed with as much carbonate of potash, as 
was requisite to precipitate it. The precipitate consisted of 
carbonate of magnesia. ^ ' 

f. The brown precipitate formed t by the carbonate of The prec>pi- 
imtash in experiment e was boiled with cij^sMc potash* The 
alkaline liquor, supersatuiated wjth muriatie ^etd, and thea,poiash, 
precipitated by carbonate of pdtash, yielded a white flocco- 

lent precipitate j which, after being heated redhot;' weighed^ 

2*5 grs ; and was found to be alumine, on . treating it with 
sulphuric acid. 

g. 'I'he brown precipitate, which'* had been treated with Dissolved ift 
potash, was dissolved in nitric acid ; and, after the too great "r^fpiutad by 
excess of acid bad been saturated by soda, the liquor was suscinata of > , 

Q 2 precipi- 



228 


AtfAtYSflt or fOHE aerolites* 


r .-diisolvcU. 


pn^cipUated by succknate Of iron, and tbe precipitate heated 
redhot: then, after'adding the oxide of iron ohtaiited in ex- 
peritnent 6, and dropping on it a little oil, it wae heated 
redlWt in a close ve8«>«l. The oxiduiuted iron in this state 
weighed $0 grs, answerwg to 58 of metallic iron. 

The liquor 'fhe liquor separated frpm the, iron was precipitated 

p eci 2 )iUt 6 d, by carbonate of potash while boiling. A > greenish white 
*. precipitate of carbonate of thagnesiii^ was ^obtained, which 
' was added to the carbonate of magnesia of experiment 
a td the precl- exposed to a strong red beat. This chmiged 

H-wtf tf(nited the colour reddish, and the magnesia weighed 48 grs. 

treated'with sulphnric acid diluted with wn^r^v half 
4»g;raia of ox|d49 hf mahgatie^ was separated from ih 
rhe solution •• Thi(s ah|;^hVric Wlntion was evaporated to dryness, and 
♦vaporaiedainl the salt iKsd^aoiired ip a. deal of water. Some si I ex 
..diisolvcd. ;gepar|jt«d,\;f‘hich, after caldnatien,,Weighi^ 9,5- grs. On 
evnpWrating dii,e sointpHii ^rnall acrct|1ar ciystaU were ob¬ 
tained, which lyere ahlph^te of tim«jj^ppd weighed 3 grains, 
eqttivali^t^o opegraihpf ihft»e. , . 

iir. The reauaindet, of tbe^aiduttqn-al&rd<^ nothing but 
sulphate of magnesia, the quantity of IWupe qn which was 
only 44 grams, wSen the weighs of the silex, hme, and ox* 
ide hf manganese was deducted. .The cqiour-jjof the sql* 
phate of m^esia still tending to gr4en, .the presence of a 
littlo nicfeel was to he'^jpreeumed. Accordingly the salt wes' 
rcdissw>1?ed in water, ^d the nickel precipitated, by a stream 
of sulphuretted lddi:ogen. The oxjde thus obtained was 
mixed with that of eseperiment h, and exposed to a strong 
red heat; after which it jjjeighed 1*5 gt„ apsweriog to 1 
gr. of nmkel. 

From;the r^tt^'pf this analysis it appears^ that 100 parts 
of the aerolite of Uifea gave 

Cafnponml ‘ ff ••♦***..«•••.* ■ 2^ 

p^amofthe t Niekel k 

Mifogaaese h 0*25 

....... « 

Mdgnesrhk •••••***•* ^s'92 

Aluinine.jf 1*2^ 
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.Sulphur and lo.'-s ..3*50 


Cafnponml 
piim of the 


0*50 

0*25 


92 

1*25 

0^60 

3-50 


lhave 
















JlKALtSXS OF SOME 4EB.OUtES, Sl29 

T have supposed, that all the iron |d tlie aerolite was in 
the metallic htate. Formerly such as could be extracted 
by the ma'^iet wu'- alone so reckoned, the res^ beioj^ consi- 
de«'ed as oxide of iron. But as there is no sign of oxida- 
tion in this aeroliu* re^'ently fallen, it is evidents, that the 
hMning points, which did not adhere to the nmgnet^ were 
pyrites, in which the iron was contained orii>inally in the 
metallic state. 

-The hypothesis of Propst, that aerolites are products of Proust's hypo* 
our globe, expelled froip the polar regions to full nearer the thesis, 
equator, is founded on the total absence of oxigen.. 

This circumstance, however, is equally favourable to the That of others, 
opinion of-those, W'ho suppose them to be thrown from the 
moonsince astronomers deny to this sutelUte an atmos- 
plier containing oxigen, and saturated with watery vapours 
like thill of our globe. 

But it is certain, that the total absence oi* this principle xhe stone 
completely refutes the opinion of those, who beli4^'e* that coUd not have 
these aeroiites are formed in the regions of oar atmosphere; j^*he atmt^ 
since the particles of iron and martial pyrites would not re* nhere. 
main even so abort a time without a cdmmenceineut of oxi* 
datioQ. . , 

This analysis of an aerolite so recent affords a fresh proofs 
that they are all nearly of the same nature; as the preced¬ 
ing account by Mr. Reuss show's, that they have all been 
projected from higher regions. But the naturalist, who 
would honestly build only on certain facts, must not be 
ashamed to confess, that he is ignorant''of their origin. 

1 shall add, that a powdered s|>ecimen of 'an aCrolite, Mettoricitoa* 
which fell near Stannern, in Moravia, on the 22d of May, of Uunnetn. 
1809, and of which consequently 1 know not the external 
characters, has been sent me. Thisstibne would be a strik¬ 
ing exception to all the aerolites known, since, from my 
analysis of a very small quaedity, it w7old appear to be a 
decomposed basaltes. It is to be wished there^re, .that the* 
analysis should be repeated with a piece of the stone in its 
entire state, posset^ing all the characters necessary to prtv 
vent suspicion respecting it*. 

* This stone has been aitaljsed by Vaui^uelin, see Journal, vol.XlCV, 
p. 54 ) and itu doubt the prdtended specimen sent to Kiaptom In powder 
was an imposition. C. 
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ON THE ALKALINE MATTER IN SERt^M 
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An Annoer to the Observations of Dr, Pearson, (see our 
last Tlumber J on certain Statements respecting the Alkaline 
Matter contained in Dropsical Fluids, and in the Serum of 
the Blood, Bif Alexanoek. Marcet, M. D, F, It, S,, 
one of the Physicians to Guy's HusfHtal. 


To Mr. NICHOLSON. 


SlPv, 


The question 
not placid in 
proper 
Kilt. 


Ifs proper 


K''>dA thrt cTily 
u!Ji;ombriJ<‘d, 

alkali in tilt' 

Hijidj. , 


Although i feel cxtreiijely diwiidined to engage in 

any public philosophical controversy, especially vrbeii tlie 
object is to vindicate stiiienienta, the truth of which any 
common observer may easily ascertain by experiment; 
yet, as there^are some pojnts in the above comuiiinicatioii, 
which .do not place the question in its proper light, and 
might mislead those, who haye not the opportunity of re¬ 
ferring to the original documents, I have thought tt neces¬ 
sary, to offer in return a few observations. 

The state of the question is simply tliis : All chemists 
have fora long time agreed that the bU^od, and probably all 
the animal fluids, contain, togetiter with various, neutral 
salts, a certain portion of alkali not combined with any acid. 
Tr/is alkali has generall}’^ been considered as being soda, 
although a few cbeonists hatl also noticed traces of potash in 
some of these fluids. Dr. Pearson, on the contrary, in ex¬ 
amining various kinds of animal snbstunces, and especially 
of expectorated matter, was led to conclude that the whole 
of the unconibitied alkali contained in the animal duids was 
pettish, and thatt^ey. did not contaiu uncombined* soda iu 
any proportion whaVever. 

Jn atralysing tifee flohls of dro|>sy, I was naturally led to 
inquire into this question ; and the result obtaiued induced 
me to conclude, that the only uticombiued alkali present in 
the blood, or other aniinal fluids, was soda; and that the 
indications of^jpotash, which, by applying the test used by 
Dr. Pearson, 1 was able to detect in these fluids, were 


* By the expression uncottbineJ, I mean not combined with acid.^ 
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owin^ to thti^prosence of this alkali in a stat^of conibiuation 
with the mtlriatic acid. 

The experiments I adduced iu evidence w'ere of two This proved in 

kindj^; some of them showing that the wncombined alkali *'*“^“^** 

was soda, and others that it was not (wtash. 

• Portions of saline matter bein^ procured from various ani- Salts obt/nted 

mal fluids bv evaporation and incirteration; and brought 

. . , . ' . ar.iiBal nuido. 

by subscqtient redissolution aod evaporation to a crystalline 

state, crystals of d^terrniiiute forms were obtained, some of 
which appeared to consist exclusively of sub-carboimt of 
soda, some of muriat of soda, and others of muriat of pot* 
ash; but none could be detected, which appeared to con¬ 
tain any carboaat of potash* • 

Other siiiiihir portions of the saline matter being treated The ancom- 
with acciic a id, in order to bring any uncombined alkali 
present to the state of acetat; and alcohol being added ac.nic acid 
with a viLST to separate these ^acetals, the ^residue of this 
ah'oholic solution appeared to consist almost*'^ solely of ace¬ 
tal of soda; while, on the other hand, potash was found in 
the residue left undissolved by the alcohol* 

In these various trials the presence of potash, in a state of in a 
combiu uio.i, was proved by the tests of oxioiuriate of pla- 
tina and tartaric acid, both of which iorm precipitates with 
potash, and not with soda. 

The uttcombined alkali, on" the contrary, was shown not Theunconi> 
to be potash by the last-roetitioned f^te failing to indicate ^^‘*****“*‘ 
the presenbe of this alkali; while, on the other hand, it was 
proved to be soda, by the action of nitric acid, which, in 
combining with it, formed crystals of a rbomboidal, instead 
of a prismatic figure. 

1 snail not enter into the particulars of these operations, pr. Pearsoa^ 
because they are minutely relat^ 411 the yummunication objectior^ 
which has given rise to this discussiH^n ; but 1 shall now ra> 
pidly examine the principal objcctiom which Dr. Pearson 
has made to the above conclunona. • 

Dr. Pearsou's lirst ground of complaint is, that, instead ist objection,, 
of showing his conclusions to have been erroneous ; that is, ^ 

* A trace of ]iotash was detected in the alcoholic solution; but U must 
he remembered, that, alcohol, howeY;r rectified, will hike Up minute 
portions of muriat of potash, or Indeed of almost any other soluble sah. 

I con- 
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I conceive, instead'of following him step by'step in bis 
inqtiiiys I have conft>nted myself with exhibiting tny own^ 
experiments end conclusions. But I beg to observe, that 
the object of my inquiry was not to rc|i«at Dr.*Pearson's ex* 
periments, but to exannne dropsical fluids; and that, it in 
the course of my analysis 1 met with results which milivated 
against his concliistons, it could not be reusonaltly expected,, 
that, in stating these results, I should think it incumbent 
upou me to wade through his laborioiis researches on the 
various forrps of sputum or expeetbrated matter* I might 
indeed have abstained altogether from reft^rtng to hi': la¬ 
bours'; biit I thought it due to him, as a philosophical in¬ 
quirer lon^ known in the chemical world, to point out such 
sinEtUarities or discoriiances of results, as occurred in our re- 
respective experiments; thus referring the matter to the 
deciiiou of physiologists, and showing, that there was no 
wish on my side'to overlopk the authority of former in¬ 
quirers. • i 

In endeavouring to analyse the various objections 
brought forward by Dr. Pearson, 1 am so often at a 
loss to understand his meaning; and I must arid, so much 
embarrassed by ‘i^e Obscure and inaccurate manner in 
which He has stated some of my own proceechngM, that it 
would be a task equally fruitless and laborious to foMow his 
steps closely.- 4 must, therefore, as much as possible, select 
those objections which are of a spccitic nature, and may be 
answered by an appeal to experimentai evidiuice^ Such 
is, for tnstonce, the trrgomeut which he emplovs, no less 
than three times, (onpe in support of bis own t'Xpeiimenir, 
and twice with a view to invalidate my inferences), on the 
Ar uinent of alcohol ,and acetic acid, which argument is fouod- 

fromthe ef* cd Upon lus bebf^^ ut^etat of soda spldble }u al- 

coholi and it Wnot a deliqueseeiit salt; two palpable 
arid; > err-ors,' which* halloa grain of this HiU, iWd a few drops of 
alcohol, li'ith no other appai^ius than k a^oh glass, would 
have enabled him to tecti^y. , ^ T “ 

fromthrurf- But the objection# which recurs the most frequently, 
and that Upon i%bich thpgreaiest Strjesa i»»laid, is^the mi¬ 
ter wiedr notiifhess of the quautiti^ of saline milter «x- 

periuienb It would appear,* that Br^ Pearskn questions 

whethef 



OK THE ALKAtlKE MATTER tS SER^M &C. 23S, 

vlietlier a f€vf g^raitis of saline matter may be expected to 
yield results stmiiar to those which wopld be obtuiued from 
larj;er quauttties; whether* for instance* the. saane infc* 
renees might be drawn from rlmtuboidal crystals, of a, xipi- 
nute s'.ze* as .from Kimiiur,crystaU of larger dimenaiomi; mr 
whetht r esperiroeuta tritd opoti' ou ounce or two'of 
drnpsicui iluids, may be biought into competition with those 
which he performed upon two or three pints, of his ropy 
sputum* 

Such a scepticism* I must own, I have myself never en¬ 
tertained. 1 have always.thought on the contrary* that the 
chemical propcitics* which belonged to a .particle of matter* 
were exactly similar to those* which would be foauid to be¬ 
long to o .whole mountain of the samip substance; that a 
rhomb of only one hundredth part of an inch might be 
idiaructefised by its form as distinctly us one » hundred 
times larger*. But 1 carry the point atiU farther* for 1 go 
the length of believing, that many experiments cfl' research 
may be wonderfully facilituteti by tuuilysiaig upon a small Kupenments 
.scale; that a great deal of convenience, of economy, and 
sometimes even of rtccni*acy, may thus be gained ; and that «ated, 
in some iustauccj> we may even obtain new and unexpected 
powers of inquiry by djKfrating upon sthali quautitiesf. 

Thus, were it not for the assistance of raiauie or miews- i^utices^ 

* Tfatt« 1 have nw in malataining;, that unless it he pnyvc^« 

that nitrate of pofadi may crysfalh^‘ in rhomhs, iny coneloa'oua vc> 
ejecting the particular point in ^estiou* wouM fitaiut upon f tint cvi> 
denre alone; or that wnh-s*. it he siiowu, that carhouatcof potai^h may 
cryataHzp in Ctti>es, my inference respecting the preHelM»^ oflUuriati: of 
potash stands uncoiilroverted. 

With regard to my atleiiipt at eKpressinit eentesimal parts of I'rains, 
which is, with -snuie a^)parcnt reason, noticed a» ah iustanciT'of aut;i;a« 
lar pretention to accuracy, I begtouhatTrlr, ths^ I have newv ocui- 
. uHy attempted to weigh smaller qhaiitities than deeimai parts of-grains; 
and wUenrvyn' sniidlcr fractiofia have been ciqiini^l* they, have adsen 
from a ronversiun of^hosc .numbers to some general aiai^ard. ^ 

f 1 would also observe, while .upon thfs imb|^ct, that there is a d(:^«e 
pf neatness gained, by reducing the f.cale of operations, Which i< often 
^ucoropatible wdili processes'in the large way. Thus'1 have nci*cr 
"'fbuhd it necessary, in, analysing, tosntfoduce atnong the enumera' 

- iMn of’CtmPeidi*, '**a liUle dirt,^* as.soiue old-school plic}ni«ts hare 
ibepirifijlbehahUofdoiBf. 

.* ' ,«Opio" 
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topic observation, a great number of iroporurit factHi w Ihj Ji 
have etiriched chemiatiry witbin the last 30 years, would, in 
rH probability, have re inaiued undiscovered ; and this coun¬ 
try might not have obtained that first rank in philosopiiieal 
chemistry, to which it has but lately been raised, and 
v^hirb it had long held in other departments of science, r 
Is it necessary that! should specify particular instances ? 
Can any philosopher, attentive to the progress of anal) tl- 
cal cheraistr)’, overlook so many discoveries, in which nei¬ 
ther furnace nor forge, nor subterraneous laboratories have 
been concerned, in which a watch ghiss, a him* pipe, and a 
few ilrops of chemical rc«geut&, have been all ti'e instru¬ 
ments Teqsired ? Were not, for instance, the analyses of 
the Iceland springs, by Dr. Black, (the same emitieut phi¬ 
losopher to ivhotn Dr. Pearson appeals, as an authority 
agauist mi('ix>sco['ir observations), performed upon qnanti- 
tu's of saline matter, of astonishing minuteness ^ Surely Dr. 
Pearson cannot have forgotten, that It was by the accurate 
examination of only a few grains of matter, tliat the nature 
ol no less than five kinds of urinarv calculi has been ascer¬ 
tained, and their discrimination rendered easy and certain } 
that the nature of diamond has been ei.tabiishrd ; that no 
less than four new metals have been discovered in the crude 
ore of phitirm ; that the shnilarity between all the meteoric 
stoues has been proved; that the identity of the ctieiuical 
egeocies of .electricity, whether excited by the com’iion 
mochiue, or by the voltaic battery, has Ijeen demonstrated ; 
that in a neighbouring country the forrimtion of crystals 
has been esephuned upon systematic principles; tlnit among 
ns a new and wonderfully accurate instrument of crystallo¬ 
graphy has beca invented ; and above all, tlwt the metal¬ 
lic bases of alkalies, t|)o^ extraordinary bodies whic|^ Nature 
bad. hitlr^to conceal)^ under an itufienelrabie disguise, 
h?»ye at last been brought to light. Let it be Temembered 
f s one of the mq^t glorious circumstances of that discovery, 
thatitwafi by exai^ining mere atoms of these substances, 
that, their,properties were first ascertained ; aud that when, 
in conscqjpencc pf subsequent improvements in the -mode 
ff obtaining these,bodies, they wer(r |>rocured in larger 
9 >uamitiei, and their g*^eral properties were TC^amined, 

. no 
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no error wjfs disrovi“r(ftlj aad no important informuiion 
wax. added i<> that whieJh bad originaUj* been gained from 
micruseopic qviuntities. 

ft is far from my iiiterition, however, to contend, that on 
florae oecasionsj new and importuiit facts may not .be brought 

1t> light ))}' means «f processes eondneted upon an cKlen-EitpeTlmcmfi 

R!ve seak', wln< ?i would not admit of being reduced to y m *i lac® 

,, , , 1 ' t • > soak-am wTiij- 

•mall compass-. 1 only mean to assert, U»at sucii inslances out ihc;r une. 
are contparatively but rare; ami that no philippic ugmust 
the ei^araination of small, objects ; no appe.il to old Mas¬ 
ters ; no slight upon inod^’nii improvements, oughi to deter 
cbcmicHl inquirers from adopting rnettiods, which some of 
ouv contemporaries have empkyed with so mudh utility and 
success. 


Among other inaccuracies in the critique which has Dr WoTlasto© 
given rise to these remarks, my paper on dropsical 
has been represented as being the joint work of Dr. VVol- theauihw. 
lafltou and myself; for which supposition there woe no other 
authority but a note in the paper in question, in which I 
acknowledged roy obligations to Dr. Wollaston fop the iu- 
formalion and assistance, which { have, on this and other 


occasions, derived from his kindness. I need not say how 

* • 

highly I should have been flattered by such an association; 
but 1 think it due to him to state, not only that he had nq 
share in the general inriuiry, but that he did not even see 
the paper in question previous to its publication. 

1 cannot refrain from noticing, among Dr. Pearson*s re- Expre*sion« 
marks, another kivid of licence, which appears to me still less theautlior^ 
warrantable. I allude to the practice of quoting in ttalicH so us to 
or placing between inverted commas, words or phrases 
which have not been used, and tp sei^e i,}pno them as a sub¬ 
ject of ridicule. This is the jcaije with some proposed 
elegant change, and with my supposed recommendation to 
transfer cbenitstry to the “ fireside «of the drawhigroom”; 
expressions which 1 have not UEed, and yet upon which d>r. 

Pearson has thought proper to be extremely jocular. 

1 have not only farther to add, that shonid Dr*. Pearson 
again write upon the subject, I shall not easily be inducer! 

0 to< resume tl»^controversy, l am sorry, therefore, to tind it 
tntiaTate4 kt ih^ conclustOQ ofliis paper, that he proposdta 

to. 



£36 


KO VaTEK XX UVRXATIC AClVt GAS. 

. 9 L 

V 

to continue bis oUseriations iu 3 ’our next nuiiiber; aud as 
h ap[K>ara> that tlieae intended remarks are meant as a r«« 
turn for the notice which { have taken of his papers, I re« 
{^ret the more that he should take so much trouble. For 
praiae, when used as the vehtele of irony, is the worst kind of 
T»v h’ibo»!J <*-‘nsure,,. Thu rdiscovery of IrutK ought to be the only ob* 
thciiKfe lb. ject of philosophical discussion. There are, doubtless 
many errors in ray bumble attempts at chemical analysis ; 
but unless Dr. Pearson points out those errors, or brings 
forward new facts connected with my inquiries, I contess 1 
had much rather he would not again honour them with his 
xkotice. 

p.u\cqti'«J wl e»t, tiiaeo Danaos, & dona ferentes."’ . 

1 reinuiU) Sir, &ec. 

ALEXANDER MARCET. 


XIX. 

Os tht suppmed Presince nf .lFat«r in Muriatic Acid Gas. 
in a Letter from a Correspondent. 


filR, 


Tf Mr. NICHOLSON, 


l>p«itiK«t to JL JlAVlNG seen in your Journal for the Itot month « 

of >Mr. Morray’s relative to the presence of wa- 
nc* ter i» murmtie acid gas, and being present at a lecture of 
Mr. pavy's atthe Royal Institution on the 7th of February, 
in the ccMai'iite of arhicii he repeated it with very diderent 
results, I was induced to :jrep«»t it also. The mode of 
Mr. Davy’s‘earperiraeut, was so very uucxCrptiunable, I 
> detfrmiued;;|p .gdopt^'it'^^ it was atf follows, via.: baring 
uhtaiped al^oedacal.flfhd mutiatic acid; gasses pure, I in- 
tradM^edtfij^ni into a^retovL ^hiieh waa previously exlmusted. 
Xhs^, muriate of am¬ 
monia. cl/artid. a pm the.neipki for any 

copdensai^n of fluid, tlyxt might occur, 1 applied hear».tinti1 
ill the sallwaa pick df ih'e retort, and did 

cot obtaiiy; a particle of iteoistorer' l "tbitfh rempt'ed sonie eft 
the salt through the atmWpbei^ into a i^ry a 

' ' ’ ‘ ' ' ■ ' '•'> ' plied 
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plied heat, adjd ohtoiqed vapour.' I repeated tl|y|s a^to, 
having sUdtred' the salt to expose for a few inthtil*^ to 
the atmosphere, and obtained water again, 90 that Mr. 
Murray thight have obtairm| in this way to thiicd the 
weight of the salt he em'plhyed. Now in »iy opinion this 
cfearly proves, that the water which Mr. Murray obtaii^ed, 
was frotn the atmosphere, and not from either'of tlie gasses, 
as he thinks. It wilt be unnecessary to otiVr any abserya- 
tious on an experiment evidently so inacctirate. 

1 am, Sir,, your most obedient, 

A-B-C. 


SCIENTIFIC NEWS, 


Cqledoman Horiicultaral Sociitiifi^ . 

.j^S the improvement of horticulture is tU^^objedC of Piks* 
eonsiderable importance to the comforts of life and its in- 
Qocent enjoyments, we insert the following snmtiiary of iwticnHoui 
the series of prizes proposed by this society for the present 
year, as well as those of more general^scope. 

They are, under the first head, the silver medal, for the 
l>est early cucnmbcr, grapes, spring brocoii, Brussels 
sproubi, winter tettnces, seedling polyanthuses, and early' 
melon, to be shown on the second Tuesday of March or 
May: the best melon, forced peaches, camUfiowerfl, On ^ 
second Tuesday of Juuet the best seedling {nnks, on the 
second Tuesday of July: the best''tiTeHe sOrU of. goose- 
berries* on the firstTuesdl^ fif August: the best peaches 
and nectarines from the open' tur, apricots, green gage 
plumsf jargonelte pears; seedling oun^riohs, and bome<«iiade 
wine without any foiwtga materials WaugaCf OWthe'se^ 

Tuesday of September: the best wx ^titods of apples and 
of pears, heads of late broeolh: forcOiJ sba^k, and forced 
asparagus bn the second Tuesdajjr of pecemb^**. 

r * 11. The production, of new or imprw^d varieties of 
fiiiits, culinary vegetables, or flowers. 

1 . For the b^t new apple, wdaptecl to. the climate of 
Scotland, raised from seed. Ten years to be allowed. Gold 

medal 
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t 

meda! and twenty guineaa. 8. For the best new pear, raised 
a$ above. Ten years to be allowed. . Gdld medal and 
tweniv gtiiiitaa. 3. For the best-iiewr peach or nectarine, 
raised as above. Six yetlrsto be aibvred. Gold medal and 
ten guineas. 4. For an improved variety of the Dutch 
curraut^ raised from seed. Fivej'cars to be allowed. Gold 
medal. 5. For the best new and productive early melon. 
Gold me<laJ, 6. For the best new early encumber. Gold 
medal. 7» For the best new strawberry, raised from seed. 
Four years to be allowed. Gold medal. 8. For the best 

m 

new fort of early potato, tcUhaut bfosaomSi raised from seed. 
I’ivc years to be ullowcd. Gold medal. 

ITI, Communications, &o. (The gold or the silver me-* 
dal to be awartlcd by the coinmitte*’, accoiding to the value 
and impiortance of the communication.} 

[it is, expected, that all ceinmunicatious will be founded 
oil actual #xperiineut8,] 

1. On the best method of improving the sorts of brocoli 
already cultivated, and of saving tbfir seeds genuine in 
this ernuate. 2, The best method of cultivating and of 
forcing «ea->calc. The best treatise on orchard fruits 
adapted to the climate of S‘'oi!ftrjd, with lists and descrip¬ 
tions of the different kind^,—their habits of growth, &c,— 
their synonyms or local mimes; those for the table, and 
tbo.-e for kifciien use. 4. The best treati'f! on the culture 
of the Dutch currant for w'ine. 5. The Tjest mode of pre¬ 
venting or curing the mildew upon different fruit-trees and 
o<hvr vegetables, 6. The best 'mode of preventing or curing 
the eanker in I'rnif-iiets, &c. 7- The cheapest and most 

efiectual fuodc of prestfVing f»uit trees on walls from the 
^ects of Iste spring, *rroRrit. 8. The best'mode'of de- 
fcttoying tl)e blue msect, Iweeding in the ert vices of the 
bark of apple-4i»es, and causirg them to canker apd die, 
c^iiefiy on those tre%. imported frbm the London iiuri^eries. 

Tlie bust inctjiod of destroying w'asps, woodlicc, earwigs, 
See., iftfeidng waU-froitfi. 10. The best mode of preventing 
the deprecations of the turnip-fly* 11, The beat method 
of preventing worms in csTirot, in cauliflower, and brocoli 
roofs. 18. Tile best ffiode of destroying.^tbe wiroworm. 

13. 



i 


SCIENTIFIC NEWS. 


£39 


15. The mcde of destroying the pine bug, the brown fmet vro- 

ftcttle. the white b«ff» the aphis or irreen fl5% the xhermes, i'®®*-’ * t»yihe 
, , . , 11* Caleilonian 

the red spider,, the thripa; or any other insect intestiug hot-' Hort.cuitutal 

houses, pits, ineloir and cucaiaijer frames, &c* 14* The *^®*^^*^3'* 

best means of increasing tlie quantity of manure, and the 
b(^st mo(ie of applying it to dliferent crops. tS, The beS^t 
means of bringing into a bearing state full grown fniit-trecs 
(especially some of the finest sorts of French pears) which, 
though apparently in a very healthy and luxuriant condition, 
are yet in a state of almost total barrenneas. l(j. The best 
qceount of a Scotch Kitchen Garden, or of a Scotch orchard. 

17. The best method of preparing opium in this country ; 

.and the most advantageous manner of cnltivating the white 
poppy for this purpose. 18. Fdr the best, essay on pre¬ 
venting the curl in potato. Ip. For the best essay on de¬ 
stroying or preventing caterpillars on gooseberry bushes and 
fruit trees. 20. For the greatest quantity of asparagus, 
planted upon sandy land near the sea, and manured with 
sea weed onl^^; not less than a quarter of an English acre. 

31; For the greatest quantity of seofcale, planted on the 
same kind of latid, and manured with sea weed; not less 
than ten falls English mensnre. 23. Far the greatest num¬ 
ber of (dots of strawberries produced from tlie smallest 
extent of ground, not less than a quarter of an acre. 

It is requested, that each article brought in competition 
may have attached to it a particular motto, arid be accom¬ 
panied with a sealed letter referring to such motto, and 
mentioning the competitor’s address. 

Communications,, either on the above suli^ects, or on any 
other tpyiic connected with horticulture, may be addressed 
to Mr. T. Dickson, Leith Walk, or to Mr. P. Neill, Old 
Fish Market Close, Edinburgh. », • 

Geological Society* • 

At the meeting on the 2ist of February, an extract of a Supposed ns- 
letter from Mr. J, R. Jones of Holywell to the President ^>relead. 
was read, giving an account of a specimen, presented by 
him to the society, of .supposed native lead, found in a bed 
of granite in the neighbourhood of Holywell. 


An 



^140 

Submariae 

luLcano. 

Coxnkh oxide 
wt' iirt< 


Chemical hw* 

iuniSf 
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An extract of a l^ter cow^vihictited by the hon. Heiiiy 
Gi-ay Zjknneti dl»crTbi!}|r a anbisarine volcano, nvbkh made 
it» appettratioe oo I?€htttary tbe.lst, 4S11, ojff J^e laknd of 
Su Michaels, in the. AsBores. 

The reading of a paper by W. Phillips^ Es«{., entitled 
** a descrtjpttoi) oC the Oxide of Tin, the prodnetion of 
CoKnamU J of the pniotHive ciysta! and its modifications 
^‘.'tucluding an attempt to mseertain't^th precision the ad- 
measurement ofdts angles mechnfiicliii'^» by means of the 
reflecting goniometer of Dr, Wcdlaalioo; to which is 
** added a series of its crystalline formtrmtd eariities was 
cotnmene^. , ^ 

The naitre oxtda of tin appears Jo have be^. fob.bd in 
almost evejty district iof Cornwall, in the^ Mr* 
P, Is .hy no means pecnliar to the piimitriie 'rhcks of that 
OOQotry* Particnlar crystalline tnodifle^ions of this sab- 
stance chsn’ttctetixepariicnlia'veins. " 

Altuvral depo^tions of tin of cdifsideraJbfe exkfft and 
depth have been found in. several parts of Gorhvall, which 
appears to be the only {mTt,,of Europe, in which tbisT^e- 
tal occurs under these diropmslanc^* The pecahttr variety 
jt^alled wood^tin ha^ Inllkrtb been .wet wii^ only m these 
ttpds, or stream-worhs^ as^tboy<«are>N^a»l|d k ,*he c,ou»try ; 
and these have al«o< ft|rtii$hed the' onhf ^poclmens of gold 
hitherto found ,10 Cornwatt. , . ^ ^ 

Amcmg the specimens of ia the of Mr» 

PluUips it may be observed occurnn^iiat gr^wiite* in mica 
slate, and in other vaiieiies of schist, acemnfmnied by 
chlorite, itourmalina, calcareous spar, schiefer spar,, topax, 
choleedcmy, ;quarbE, floor spar and chlorophaiie, yclkw eop^ 
per ore,.arsenical pyrites, and wplfram* ,< ' 


Mff yrili^ oommOpce his conrs® 
iiliemistfeiat;^4hi ^■ientifiic- - Institutbii- 


‘ad of 


will be conisaned dn 

5 * 

H itiAho evepiog. 


bf Eectares on 
on Tuesday the 
each suct^eding 
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To Mr. NICHOLSON. 


SIR. 


IT Ventured tO olisetire to my last letter, that, without The necessity 
keeping to *; cei^ft tjhtawfioatlon in plants, when their die- j[^|ons!® 
section was poitNsedoptj, esjg^eially when bo prints attended 
the work, it wasalni^t^im|*^hie to comprehend it, though 
perfectly well instmi^ l^hVthe*^ tpleoded to he de» 
sdfibed. The natural irran^ pertain 

together, and finds a |%^idd|%i^arhed,^^% the ey« till 
the knife has dissect poii^lipt oht, ii perfectly un- 
counei^tcd with ahf 

water-grasses, fera^, plant^and 'feryptej- 

gatnia, are all so coi^l^y ipi^ify/that to giVe tkeir parts 
in a cursory manper, Islilrfipi^iApm alpioat ohtn^Uigihle. 


As long 

course of riodi idiey'',thay all he compared 

with the : and so long Us the wood is 

Voi,. XXXT, No. l44^AplitE, 1812. R placed 
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Mo’.«~ii>ur dll 
Thouarfc’ 

■vi urk. 


M;uinr viRfits, 


placed in regular vessels,surrounded by theclear;*lbuine«,and 
containing the spiral vessels; and asthese cylinders are sprin¬ 
kled all over the interior.and the interstices filled with pitj^ : 
they are known to l>€ herbaceous, annual, ot semiplants, 
and their formation is understood, and^they will still bear a 
sort of comparison with trees and shrubs. Sut when the 
whole arrangement is overturned, and plants urc found pos¬ 
sessing parts unseen l;>efore, as in the firesh-water plants; 
or when in dissection the usual assortment of matter cau no 
longer be recognized, and neither wood, bark, spiral ves¬ 
sels, &c. can any more be found, as is certainly the ca«e 
in the marine plants; then it is absolutely necessary, to be¬ 
gin again the description, and by strict examination and trial 
discover anew the difiorent uses, to which these parts can 
be applied* 

It is this cursory method of giving erery diiferent sort of 
plant together, which makes the work of Monsieur du 
Thouars so difficult to understand: butjt must be consi¬ 
dered, that he delivered most of bis IkjoIs in lectures to hi» 
pupils, and probably exemplified them in the very best 
manner by living specimens, which would explain them to 
his hearers, though not to his readers. 

As 1 intend to show in this letter the formation of fresh¬ 
water plants, and in my next letter marine plants, it will 
not be amiss to draw first a sort of comparison between 
them, at once to prove the necessity of the arrangement just 
specified. Marine plants have no vessels. The whole is 
formed, whether thick or thin, by blebs, which allow of no 
communication one with the other: so that, if only a part 
of a fuens is drawn out of the wat;er, this part dies, the 
rest not being capable of convey iiig to it any of its moisture. 
Each bleb has % believe a pore, but very difficult to find. 
They have no peL^lial\ 3 fr vessels, though much air is mixed 
with the lh:iuid within; which, not being confined in vessels, 
merely fills the blebs* and U retained by the cuticle of t'acU 
tiir&ce. ^he only vessel to be found in a fucus, uUa, &e., 
is the linefof life. They hove no S|Mral wires, and of course 
no divtsicbs of hark, wood, kc,; and wjs^r in short to 
diffev so much’ from every other, plenty tfiat their means of 
imimhnmt and existence must be wholly of another kind. 
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fitjid require af very different procew. But fresb-wat^r Fie-^h.water 
plants are'still^poble of companson with others, since, on P^*"**- 
dibbectiiig them, you directly perceive the sapie sort of 
nmtter, as rind, Iwtrk, wood,;&c. The line of life forms the 
centre, or meanders in it, and the air vessels are generally 
ranged next to it., I shall give stem of the water lily as Stem of the 
the first specimen (see fig. 1, 1*1, VIT). I have said, 
the line of life is in ‘be centre, where it forms a ’v^ry thick 
circle. The whole is then divided into six parts by the 
bastard vessels, which pass from the centre to the cirenmfer- 
ence. Sis large cylinders fill up a part adjoining the line. 

These are the, air vessels, (seeao); and the rest of the 
spare is occupied by the pith, sprinkled with wood vessels. 

The circumference is bounded with a few rows of bark, en¬ 
closing some inner bark vcj^sels, anu a rind surrounds the 
whole. This* with the figure, will give a general idea of it. 

But it is necessary to give somejcleHcrijitiou of the air vessel, Its air vessels, 
which is really curious in its formation. It is a large cylin¬ 
der, divided at every half inch of its length with a thin 
texture of pith : but lest this should not be sufficient to 
prevent insects from entering it, and choking up the vessel, 
as soon as the plant sinks in the water, a quantity of hairs. Hairs, 
which are placed in circles in the ititcrio/, rise, and, meeting 
in the, centre, not only aid to keep out ihe water, but 
run through every insect, that ventures to approach. 1 have 
often caught insects threaded on the hairs, but they are. 
soon washed off. Sometimes thq hairs remain io a horizon¬ 
tal position; but in general they rise and fall with the water. 

This, exciting my curiosity, made me anxious to apply to 

the solar microscope for the dis^very of thfe mechanism, 

which regulated the motion of the hairs: and 1 found, ^ust, ^ 

though there was no Sfnral wire tii the other parts of the 

plant, it was to be found in the hai^ * The> formation was 

simple, and merely caused by the eontr|eli»g and dilating 

of the wire, as the hairs were dmwo up, and raogedb||i^erst 

the side of the cyliodei^,' or placed themselves hoiliHP|iilly, 

their points meetiug in the 'oetitre. The wood ves^ikv are Wood vovils^ 

to be distinguished ffoni die buds by their infirrior sme nnd 

and circuUr ehape; The buds (as In most annual pbtnts) Budte. 

promd from the root; and of coufite have a ttelnaliooting 

R 2 theiiise. 



244 nt«#H-WATER PLAKTit. 

thcnw, and never showing any leaves. The flower bwd 
roust therefore be growing aU the time the stem is shooting, 
and docs not appear till that stops, it is the same with the 
leaf, which has also a peculiar stem from the root, and but 
one leaf to each. 

Not useful to It is impossible, that the formation of water plants in 
ajssifccatson. classifiration, or to the se¬ 

lection of' a natural method, as 1 once hoped it would be. 
Complete water plants indeed are outwardly known by those 
well acquainted with their general appearance, and with the 
tJalf water classes. But the half water plants are culled from every 
plants. genus, even those springing in the dryest land, yet varying, 

ft should seem, from their species by growing in the water. 
What a light does this throw oo the uses of the different 
parts of a plant t It i« the water, which appears to operate 
on the interior formation of the stems, peduncles, and ves¬ 
sels of the leaf. Nor does^this alteration seem to effect the 
ronformatioo of the fruit or flower, which arc the same as ni 
the rest of the species. Not even the seed shows to the eye 
any difference, but into this latter fuel 1 mean to make a 
farther inquiry. In the veronica beccabunga, where two or 
three are taken frewn many of the species growing in tolerably 
dry soils, the whole formation of the steia isoltered ; see fig. 
3. Instead of a great portion of bark, eight or ten large air 
vessels supply its place. The rind is completely formed 
of cylinders of air and water divided. Instead of a wide 
row of wood, it has one line and eight circular vessels of tlie 
same, half wood, half clear albimien. It has indeed its 
spiral lines within these, and its line of life meandering in 
the pith : but this is all in which the stem resembles the 
bsunl veronicas, which are in the interior all alike, the wa¬ 
ter variety exceptec]^: gud what is curious, the anagallis and 
scutella growing only in boggy ground, not so wet as the 
Visual situations of the beccabunga, has fewer air vessels, 
.eandJ|o|'e wood. The sisymbrium nasturtium, meiiyanthes 
IrirdMtia, ranunculus aquatics, potamogetou pusiHum, and 
many ri^hcrs equally deviate from their species, and deserve 
the name of^half-water plants, being more or less varied. 

' That these sbotild possess the spiral is not to be wondered 
at, since the leaves, be^ing raised marih above the water, 

require 
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require it to tftrn themselves, and expose their upper sur¬ 
faces to ligM and heat; which when they lie oti the water 
(as in absolute water plants) is not necessary. The leaves 
also of the plants just mentioned, the veronica and menyan- 
thes, have in their peduncles many air, and but one set of 
wood vessels ; but the most curious part is a sort of perfora¬ 
tion in the bottom of the peduncle, which is formed between 
the air vessels and lower cuticle to contain air, and support 
the leaf stem upright above the water. 

, May we not therefore conclude, that the air vessels are Air vesseli 
only intended to support the stem upright,in a 

element, and to raise it above, or depress it below the water, theii elemcfU. 
as the situation of the plant required? Ceuld 1 but 
procure a plant, that had by change of climate become a 
sort of water plant (wliich I shouid suppose is possible) it 
would then be easy to see, whether the air vessels would 
form themselves to accommodate their structure to the 
element in which they reside. 1 cannot but be persuaded 
I have seen changes as great: will not a tree by degrees 
change its time of shooting ? will not a plant often seek a 
more agreeable soil if near it? But time may enable me to 
show this in a more conspicuous maimer. 1 am so fearful 
of advancing a single step beyond ifhat specimens will 
absoiptcly disclose, that 1 would far rathei leaft a fact un¬ 
accounted for, than pass beyond what dissection will really 
justify or bring proofs of. 

As it will not be possible, on account of the numerous Differenre b« 
figures, to give all I hove to say on fresh-water plantain Jrass] 
this letter, I shall conclude by showing the difference be¬ 
tween a real water grass and a half-water one, or that which 
at one time of the year lies on water. The former is entirely 
composed of rows of air vessels, which between every tiiree 
or four have a row of bark studded wil'lth wood vessels, very 
small, and us usual half wood, half albumen, but no spiral 
vessels. When the flower shoots, it is in thick threads from 
the root; slipping up between the leaf and its outward cuti¬ 
cle, as in all grasses. This thread is the line of life, with 
some wood surrounding it, and is a fresh proof, if it was 
required, that the female proceeds from this line, and the 
male from die wood. But the Ralf-water grass is very dif¬ 
ferently . 
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and a half-^va- fcrcntly Contrived, the upper face exactly reaembles common 
icr grasi, grass, but to support it on the water it has long cylinders, 
which are merely of a loosened skin of that^kind, which per¬ 
mits not water to penetrate. These are the air vessels, and 
support the grass perfectly dry on the water, where it swims, 
and defies hotbrain and wind, {see PUVHI, fig* 1 and where 
y/are the air vessels; fig. 4, PI. VII, being the water grass). 
By this it may be seen how gradually the plants approach 
to the state of perfect water plants, and if any other proof 
is wanted, the potamogeton Uiceiw, which ha«. gi isersilly a 
double stem, would show it* This groayi constoiitly ii» tlie 
water; it is small, and requires few wood vessels ttv hiiiig 
it support. It i» almost wholly com posed of ves'sels 03 air, 
one wood vessel being between each row; hut it bass* long 
circular stem in the interior, hounded bj’ the liiic of life, and 
with a dieep border of wood, up which the buds pass, as in 
alltbefern and potamogeton genera, though some have several 
Disfcriion of 3 instead of a single one. To this specimen I shall add a w>rt of 
fcrj-ue, scirpus growing always in water, having its air vessels next 
the rind, as in figs 3 and 6, PI. VIll, and merely threads 
©Isitfction rtf tying the wood vessels in the middle, one to the other. The 
ei* rrs'iols of gif vessels resemble in form those of the water lily, and arc 
tas vor&mca. different from the air cylinders in half-water plants, 

which 1 should before have mentioned. These are divided 
into compartments, as in ,P1. VllI, fig. 5, ede, which re¬ 
presents the veronica beccabuuga, being half air vessels, 
half wood, so that the air enters only alternately; and they 
have no hairs as in the water lily, the wood part being wholly 
filled up. 

So ptupira- The perspiration of aquatic plants was supposed to be 
t!OB in |.Unts. uncommonly copious. 1 have so often troubled the public 
with the proofc of there being no perspiration in plants, that 
I shall not here repeat them, but merely give ah explanation 
of the cause of the quantity of air found around almost all 
fresh WHtyr plants. There is in the. balk juice (that is, the 
' blood of the plant) a glutinoos matter, which when moved 
catches tlie air in bubbles, and will continually enclose it, 
and covdr the t^hole leaf and plant with vesicles of air, 
by which mtuus it is prevented from sthking, let the rain 
beat ever so hard against it, or the wind attack it. 1 have 

aec4 
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seen the bobbles of uir formed by a brisk blowing wind 
cover a plah^till it appeared as if rolled in diamonds : but 
when 1 have ^awn off the upper cuticle of the leaf, and 
subjected it to the solar microscope, not a single aperture 
pould be discovered, and the marks pio%'t?d as usual to be 
only the indentations of the pabulum seen through the 
cuticle. ^ 

To this 1 shall add the parts that belong tp each different 
Sort of plant, which will elucidate the subject, and show 
the confusion which must arise from not properly discri* 
minatiug them, 

I am. Sir, 

Your obliged ser<i«tit, 

AGNES IBBETSON. 

'4 

lyifferent Purts of eath various Sort of Matter fomd in the 
different Stems tf Plants, and arranged in the manner they 
pass from the exterior to the mterior Parts, 

In trees in general, —Rind, bark, inner bark vessels, wood, structure of 
spiral vessels wound round the inner wood vessels, line of of 

life, pith; bpd proceeding from the nearest line of Ufe, ^ 
whether in stem or twig, •, 

Fit' trees —Leaves cover instead of rind and bark, and 
thicken by degrees, having the inner bark vessels withiil the 
leaves: a thick row of wood, resembling the common wood, 
placed as a screen to guard the new wood from the delete* 
rious effect of the juices; hard wood, line of life, pith: bud 
as usual in trees. 

5Aru&r«—Rind, bark, inner bark vessels, wood, spiral 
vessels, line of life, pith : bud as usual in trees. 

Herbaceous Ftoifs.—-Rind, bark, inner bark vessels, wood, 
line of life within the pith, wood gSatSrally in rows, in num* 
her according to the length of the season : buds shooting 
from the interior of the pith, of course* forming the line of 
life. , / . • 

Annual and 4einip/ant5.—Rind, bark, inner bark vessels, 
wood in circnlar vessels, Half wood half clear albumen, scat¬ 
tered in the pith, with the spiral vessels within the wood, 
and having the line of life withiis the pith* 


Fresh^ 
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Fresh-water plants^^iQfi* dr vessels, wood in scattered 
vessels all over the pith, being partly wood,, partly albu* 
men, but having no spiral vessels within, but ihe line of life 
in ihe centre, in a thick line; buds proceeding from the 
root. 

Haif-water plants.—“Kmdt bark, air vessels disposed in it 
with inner bark vessels; wood, either in rows or scattered 
vessels with albumen, and spiral vessels within ; line ot life 
meandering in the pith* 

jklarine Plants.—-IRiad, the rest vesicles of a glutinous 
matter, with a pore to each, but no conirnnnication from 
one to the other. Though an appearance of stalk, yet formed 
exactly thf^same as the rest of the plant, and without any 
vessels or lines except the line of life difficult to find, but 
in the frnctificalijon most plainly appearing. 

The other parts of the cryptugamia will be given in my 
next letter. 


n. 

On ihe Zigzag Motion of ihe electric Spark, Tp a Letter 
Jrom a Correspondent, 


SIR, 


To W. NICH0130N, Esq, 


Allow 


JCssfznpcourse i jAJui-iVjw me, through the medium of your valuable 
oj the electric Journal, to communicate a supposition on a point, that 
^ ’ seems to have been withheld entirely from public discussion : 

I mean the zigzag appearance of the electric spark passing 
from one body to another, as from a positive to a negative, 
&r. Partial to the ssciente, but limited in experiment, or you 
might have had cnoqgh to prove a belief in the idea now 
formed; the only account I have ever heard at lectures was, 
that its own rapidity of motion condensed the air to such a 
degree, that it had to move from a solid, as it were, to a 
less dense med^m, which seems to me impossible. My 
supposition is, that the ^uid passes in’a more direct line, 
according to the best or Worst conducting substances pre- 
Ow log to the to it. Our atmosphere, being a compound of oxi- 

gea 
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jfen &c., prejitnts at once to the spark flyinjy off the ma-compound 
chine at least tour knoivn gasses, all, 1 have not the bniall- th* 
est doubt, dmering in their conducting powers, were they *'”**^^*'‘'*^*^ 
separate}}’ tried. 'I’his point being asc*ertaiiied, the plie** 
nurnenori is at once accounted for r the fluid files to the next 
best conducting gas from a worse, as it would from different 
portions of mutter, I could udvuiice more on this, only 
fear occupying too much space at the expense of more va¬ 
luable comniuication than this from 

Your most obedient servant, 

I. PHQiNlX. 

VrarpooU ihe iQth of Jan, 1S12. 


111 . 

« 

Abstract of a Paper on Fermentation : by Mr* Gay- 

Lussac*. 


It is fully derobnstrated by the experiments of Lavoisier, Sjccharint 
as well as h\ those of Messrs. Fabroni and Thenard, that to 
produce aiculiolie fermentation requires the coucuneoce of requtsiu»to 
a sacchiirine matter, and a peculiar ferment of an animal us fer- 

. P I I n • I mL-nuctO’j. 

nature. The circumstances favourable to fermentation have 
been long noticedi: and it appears to be at present admit¬ 
ted, that it may be begun and continued without the assist¬ 
ance of any foreign matter, even of oxigen gas. It has Nfaybf* carried 
been ascertained in fact, that, when the yeast of beer is 
introduced with sugar Hiid water into a vessel, so as to fill it * 
entirely, fermentation takes place in it in the same manner 
as in the open air: and hence it ha) b^en inferred, tiiat the in all rases jb 
ferroenfation of the must of grapes, saccharine fruits, and 
grain, would take place, like that of sn^ar and j’cast, with- * 

out the contact of oxigen gas. But to render this in*- 
ference legitimate, U must be presumed, that the ferment which require*: 
contained in fermentable snUstauces is of the same ^•**“*‘** 
as that of yeast, M*'* Thenard, to whom we are indebted 


♦ Ann. dr Ohiiti. vol LXXVI, p. 249. Read to the Institute Dec. 
the 3d, 1810. 
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ON^ FfljetMENTATIQN. 

for an excellent paper oti fermentation*, hels arc.ording^y 
adopted the opinion, that the ferment wuk in a)l cusea iden* 
tical. The eAperiinents I have made hare led me to a dif« 
ferent opinion; and the princi{>al object of this jHiper will 
be to show, that tl>e fermentation of grape vnmt cannot take 
place without the assistance of oxigen gus. .Hence it follows, 
that the ferment of tlie grape ia not of the same nature as 
yeast; or rather, that they are not both in the sume state, 

1 was led to this inquiry by an examinalion of the pro¬ 
cesses employed by Mr. Appert for preserving vegetable 
and Rutinal substancesf. 1 had observed with surprise, that 
grape must, which bad been kept unaltered a whole year, 
began to dVrraent in a £i.>w days after being poured into 
fresh vessels. It is in this way Mr.. Appert prepares spark- 
liiig wines £ei»* mousmtjr] at all seHsons of the year. This 
fact led me to suspect, that the air bad some influence on 
fermentation, and suggested to me the following experi^- 
mentv. 

1 took a bottle'of grape must that had been kept a year, 
and was perfectly limpid; poured it into another bottle, 
which 1 corked tight; and exposed it to a temperature from 
IS* to 30* £ 59 " to 80* F.]. In a week’s time the must had 
lost its transparemJy ; fermentation had taken place in it; 
and it was soon converted into a vinous liquor, sperkling 
like the best champagne. A second bottle, that had been 
kept a year, like the preceding, but was not exposed to the 
contact of air, gave no signs of fermentation, though placed 
in the most favourable circumstances for producing it, 

1 then took this bottle of grape must, cut it pretty deeply 
round the neck with a file, invert<?d it in a mercurial trough, 
and then broke off the neck, without sufleriug the must to 
come info contact with the air. One portion of the must 
I passed through the diercury into'a jar containing u small 
quantity of oxigew gas, and another portion into a jar 
perfectly void of air. The first fermented in a few days: 

• Ann. de Chim vnU XLVI, p. C9I. See Journ. vol. VII, p, 33.| 

'f The«c prooeaaes, which are extremely simple, censkt in putting 
thr siibotances to preserved into boctles, corking tKern very close, and 
'then exprwlng them lo the he^t of boiling water for a longer or shorter 
lime, Siiv the instructions pablkhed by Mr, Appert. * 

the 
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the second gave no sign of fermentatton in forty. On ab¬ 
sorbing by the carbonic acid gas evolved during the Oxieen ab< 

fermentation or the first portion, a very little residuum was 
left; consecfuently the greater part of the oxigen gas 1 bad 
added was absKM'bed. 

These results evidently prove, that must kept along time Farther con- 
cannot ferment without the contact of oxigen gas. But to 
obtain still greater certainty on this point, I analysed with 
V'^olta’s eudiometer the atr found in several bottles of must, 
that hud been kept a year, and found in them no oxigen. 

I proceeded in] the same .way with the juice of goose- Si 
berries and grape must recently prepared, which had been 
exposed in well-corked bottles to the heat of boifing water, 
and obtained precisely the same results. 

It is very remarkable, that, when a fermentable juice, Fermentaiioa 
which has been kept a long time, is poured into another heatan^ex^ 
\'essel, so that it would ferment 1|^m having been exposed to clualon of air. 
the contact of the air, it may readily be deprived of this 
property, by exposing it anew, in bottles closely corked, to 
the beat of boiling water. By this operation we perceive it 
loses its transparency, and afterward lets fail a slight sedi¬ 
ment. During the fermentation of a very limpid juice a Sediment, 
sediment is also deposited: but there is this difference be¬ 
tween them ; that of the latter is capable of exciting fer¬ 
mentation, but that of the former no longer enjoys this 
property. 

Fi‘om these several results I have considered it as very Grape juice 
probable, that grape must recently obtained would not fer- 
meiit, if the grapes were pressed without the contact of contact of air 
air. Accordingly I took a jar, into Vf|jch i introduced will not fet. 
some small bunches of grapes perfectly whole; inverted it ’ ^ 
under mercury; and filled it five times following with hi- 
drogen gas, in order to expel the smallest portions of at¬ 
mospheric air. t then bruised the grapes in t^he jar by means 
of an iron rod, and exposed them to a temperature of 15” ry 
80” [59* er Twenty-five days after no fermentation 

appeared; though must, to which I had added a little oxi- 
ge«, had begun to ferment the first day, and in a short time 
' after fermented very briskly. In these Ink two experiments 
{observed, that the oxigen wgls* almost wholly absorbed; 

hut 
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but I cannot say whether it combined with carbon, or with 
hidrogen. 1 obtained a quantity of carbonic ^id gas equal 
in bulk to a hundred and twenty times the oxygen gas 1 hud 
adtled to the grape must; whence it is evident^ that, if 
oxigen be necessary to the commencemedt of the fermenta¬ 
tion, it is not to its continuance; and that the greater part 
of the carbonic acid produced is the result of the mutual 
action of the principles of the fernneut and those of the sac¬ 
charine matter. 

the In another experiment of the same kind as the preceding, 

n ip^aJTttien ^ fermentation commenced at the expirttioii of twenty-one 
slawly, days, but the grapes were in a very advanced stage of ripe¬ 

ness: and, besides, a portion of the same must, placed in 
rxc<»i.t oxigeu contact with a little oxigen, had fermented in six and thirty 
bepreifiit. hours after it had been prepared. Hence it is farther evi¬ 
dent from this experiment, that oxigen gas is singularly 
favourable to the clevelopeuient of fermentation. 
tK'-en equi!- This action of oxigen on fermentable juices is observable 
>v piomow-B also in animal substances. I have seen bottles containing 
1 -Vriill heef, mutton, fish even, and mushrooms, prepared at Mr. 

Appect’s; and a month after these difi'erent substances were 
found to be perfectly good. On being exposed to the air, they 
soon putrefied, as ffCsh animal substances would have done. 
On the contrary, if they were replaced in bottles aft^r hav¬ 
ing been in contact with the air a few hours only, and were 
then exposed to the beat of boiling water, they would keep 
a very long while. If however the bottles were badly 
corked; and particularly if the heat were not sufficiently 
prolonged ; and all the oxigen contained in the bottles were 
not absorbe<l, putrefaction soon came on. In fact, by ana- 
' Irsing the air in me bottles in which these substances have 

been well kept, we may convince ourselves, that it no longer 
contains any oxi^nVaud that the absence of this gas is 
rpuseqoe>^tly ^ nccfssary condtUon for thsT preservation of 
anijusvl 4 ud vegetable substauc^. 

Vvfiitabk end. On rejecting* t!?at putrefaction aqd ferqieutation never 
s.ub- dcvelopit themsclves iiistautaneously, 1 conceived^ from the 
preceding rest^lts, that vegetable or auitoal < sobstanj^es 
pMundheAi- might preserved, without beiug 4*^priyed of the conti»ct 
^ of air, by exposing them ^^occasionally to the heat of boiling 

water 
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water. Acccfrdingly I took so;xie cow’s milk) gooseberry 
juice, and ablution of gelatine, and exposed them to the 
boiling heat'm water saturated with salt, at first daily, 
terward evCry other day. 

Tfwo nionths after all these substances were perfectly 
good. The batter, that had collected on the surface of the 
milk, was very swefet, only it was a little harder than fresh 
blitter ; and the milk appeared a little thinner than before 
the ex{>eriaieut. 1 need not say, that some milk, goose¬ 
berry juice, and jelly, which I kept by way of comparison, 
soon altered. 


Urine,-which is known soon to putrefy, and from acid. Urine keer* 
which it is at first, to become alka’inc, will keep a long ^^duded.** 
time in vessels closely stopped, when it has scarcely b<*en in 
contact with the air: it retains its transparenc}', acidit}, 
and smell; and no ammoniaco-mngnesian phosphate is de- 
positeil, though sometimes ^rie acid separates. When 
urine is left in contact with u small portion of air, it absorbs 
its oxigen pretty readily, and then the decora{Hisition stops: 
but if a aufii'cient quantity of dir lie present, a great deal of 
carbonate of ammonia is formed, and aramoniaco-magnesian 
phosphate is almost always deposited with the phosphate of 
lime. Tbe decomposition of urine thei*efore, as we set% is 
not analogous to ferasentation; since the latter, when once 
it has begun, goes on without the assistance of oxigen 
ga*. 

Returning to fermentation, and considering, that sugar Es'^etaly? iit- 
and the yeast of beer will ferment without the contact of 
air, while the must of grapes has not this property ; we are 
forced to admit, that there is an essential difference between 
yeast of beer and the ferment of the grape. Yeast is solid, and 


nearly insoluble in abater: fermen^ on the contrary, in the 
state in which it is found in fermdhtable fruits, is liquid; 
or. if it be solid, it must be very solulde in their juices. It 
appears to me however, that it may be solid in a great 
number of suhstanc^ but in a peculiar state, and different 
from that of b^r yeast. Still it is very possible, that there bat prrtispa 
is but one ferment, and that its difference from the yeast of t*o« 
beer is to be ascribed onlj to a little oxigen. In this view it ®*’**’^‘®**’*'^* 
would be analogous to indigo, wtiich is capable of oxidation 
and disoxidation. f er- 
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IRequwitw to 


. Fermcot«t)on appears tosie however om of the most 
tnysterious of chemicul processes; parttcuUH^ because it 
operates only gradually, and we caanot ctMicewe why, tvhen 
the ferment and the sugar are intimotely iniaed together, 
they do not act on one another with greater rapidity. We 
might be tempted to believe, that it is partly owing to u 
galvanic process, and.that it has some analogy to the mutual 
precipitation- of metals* ** 

Be this us it tnuy, it seems to me, that we may clearly 
conceive bow animul and vegetable substances are preserved 
by the processor Mr. Appert. These substance^, by their 
contact with air, readily acquire a disposition to putrefy or 
ferment: b^t on exposing them to the heat of boiling water 
in vessels well closed, the oxigen absorbed produces a new 
combination, which is no longer capable of exciting fermen* 
tation or putrefaction, or which is rendered concrete by 
heat, in the same manner as albumen*, la fact it is ob* 
served, that a juice disposed to ferment, and perfectly clear, 
becomes turbid at the heat of boiling water, and then is no 
longer susceptible of fermentation, unless it be placed in 
contact with oxigen gas. In this case, if it be made to boll 
as soon as fermentation begins to take place, the fermenta* 
. tion is quickly stopped, and a deposition, of an animul 
nature, takes place. It may farther be observed, that beer 
' yeast, which has been exposed to the l)eat of boiling water, 
likewise loses the property of exciting the fermentation of 
sugar. ISow since must of grapes that has been boiled stilt 
retains ferment in solution, which, to produce fermentation, 
requires only the coittact of air; we must conclude, that 
only the part which haa absorbed oxigen, and which is. pro* 
bahly in the same state as beer yeast, is capable of coagu* 
luting by heat. 

This is the idea 1 ha,vt; formed of the preservation of ani¬ 
mal and vegetable sublltances: and if, as the experiments t 
have, related seem to prove, oxigen be necessary to the 
<level&peiuent of feVmentation and putrefaction, it is evi* 
dent, DO^ only that the heat must be continued long enough 


* sspp.o$ed albomen to be ihs true principle of feriaeoti- 

Tion. SeeJuum. vol. XV, pp*!! 352^ SSS. C. 

** ’ • to 
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to destroy or render concrete the matter, which has absorbed iiie sucoess «f 
nxigeo, and is calculated to excite fcrinentatiou ; but also * 

that the veaselsi i» .which the substances are to be kept, 
must be stopped too cdosely for the air to penetrate them. 

It is very probable, from tbis^tbeory, that all sorts of fruits Fruits in»p;lit . 
may be kept a long time in hidrogen or nitrogen gas, pro- ” 

vided they had absorbed no o^iigerr. We may conclude too, niirogon gi>. 
that, if grapes will keep a long time without fermenting, it 
is because the exterior'coat does not udtnit the entrance of 
oxigen ; not, as Mr- Fabroni has supposed, from an excel¬ 
lent analysis of grapes, because the ferment and sacchnrine 
matter are in separate cells, Lastly 1 consider it as possible, 
that, if an animal substance, milk for instance, i'Ould be 
obtained without the contact of air, it would keep a long 
time without alteration. 

From what has been said it might be expected, that fer- FermentatSow 
mentation might be excited in the must of gra]>es obtained 
without the contact of air, by immersing in it the two wires 
of a galvanic battery ; and this ill fact takes place. But 
an inference deducible from this is, that it is probably by, 
increasing the electric energy of the various substances in Action 
contact, that atmospheric electricity so powerfully promotes eleciricitj,. 
the acescence of milk, broth, fee* • 

The experiments 1 have related throw some light on the MAtching ui 
brimstoning or matching of wines, which him been practised 
from time immemorial, without any one hitherto attempting 
to account for it*. 


Acids, particularly the mineral acids, may prevent fer« Sulphurous 
mentation by combining with the ferment, or altering its 
nature : but sulphurous acid acts likeibe other acids, and be- fert»«nuui<n. 
sides seizes the oxigen, which the wine nmy have absorbed, 


* This process, which consists in burning essks,. that are about 
to be filled with wine, a greater or les number Of suslphuretted matches, 
or pieces of tinen dipped in melted brimstone, ml^ht be managed much 
more simply and economically, by preparing concentrated snlphuroua* 
acid with a good-apparatus, and afterward adding a small quantity of this 
acid to tits wine intended to be brimstoned. 

flij our cider counties, where a similar process is performed, it is 
usual, 1 believe, tu sprinkle some aromatic seeds, as coriander, «v^ the 
^ melted brimstone. C.] * 

or 
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or which remains in the casks. This proves* Ist, that fer* 
meiitfltion cannot commence without the assistance of oxi<* 
g»‘n ; and Ctlly, that, at equal dejHfrees of a^nlity, the stil* 
phitrons acid prevents fentientaiion better than any other. 

My labours at present are far from complete. 1 have in¬ 
stituted many experiments, the results of which yet remain 
to be knotvii, or which require to be revised ; and I reserve 
them for a more extensive disquisition, that will embrace 
other object.^. 1 coniine myself therefore to this abstract, 
and shu)) concinde with observing, that very pure sugar, as 
well as manna, has the property of dissolving the yellow- 
oxide of lead, and of acting afterward on colours in the 
same manner as the alkalis. 


IV. 
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A'w/e on Prussic Acid; by Mr, Gay-Lussac*. 

Since the discover}' of prussic acid by Scheele, and the 
labours of Messrs. Bevthollet. and Clouet, nothing very im¬ 
portant has been Wougbt forward on the nature of this acid. 
Thotigh the mobility of its elements has permitted it to be 
decomposed, and it has even been composed by 'passing 
ammoniacal gas over redhot charcoal, it has not yet been 
obtained perfectly pure, so th-at we know not under what 
form it would present itself in this slate. I have endea¬ 
voured to solve this question, and I siiall prove in this note, 
that prussic acid is not permanently elastic; tliat it forms a 
liquid much more t-olatile than sulphuric ether, since it 
boils at 26 * 6 ® [79*7** f •] ’> that, owing to this property, 
at 8 temperature fr«*ipc20® to 20” [68® to 7H'8® F.] it dilatea 
considerably the air<)fr gasses with which it is mixed, com¬ 
municates to them' its properties, and then resembles a per¬ 
manently elastic fluid. 

Desirous of ascertaining, for the purpose of a particular 
inquiry, whether prussic acid, might bo obtained in the 


• Ann. de China, vol. ^.XXVII, p. i?8^. 

Feh. 1811. 
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state,' 1 decornposetl prussiate of mercury by muti* 
atie aci<J, as irlirected by Mr, Proust, After the air con-* 
taioed in the Vessels had es(!fapeci, and a strong smell of 
prussic acid *pa« perceivable, 1 received the gas over mer¬ 
cury. Thus I obtained several jars full of an elastic fluid, 
inflammable, and with a powerful smell, which appeared to 
me to be gaseous prussic acid* However, on continuing 
the process, I perceived, that drops cf a peculiar liquid ac¬ 
quired the gaseous state, as soon as they reached the sum- ‘ 
mitofihejar, and depressed the eolumo of mercury consi¬ 
derably. The temperature then was at 20* [6S* F,] ; and 
the next morning, the temperature being only 12* [53*6* F.], 

I observed, that the bulk of the gus 1 had obtained was 
greatly diminished, and that a liquid was deposited in the 
jars, where there was none before, I had then no longer 
any doubt, that the prussic acid was a very volatile liquid ; 
and after several trials, which I ^hall pass over, 1 succeeded 
in procuring it readily in the following manner. 

I took a tubulated retort, into which I put, prussiate of Method of 
mercury; and to the neck of the retort i adapted a curved 
tube, one end of which 1 inserted into a small two-necked 
phial, containing a mixture of chalk and muriate of lime: 

• t * 

the chalk being intended to saturate the muriatic acid, that 
might escape from the retort, and the muriate of lime to re¬ 
tain the water. From this phial another tube proceeded to 
a second, containing also muriate of lime; and from this 
issued a third tube, terminating in a third phial with a 
ground stopple, intended to receive the prussic acid. The 
apparatus being thue arranged, aitd all the phials sur¬ 
rounded with a cooling mixture of two parts ice and one 
salt, 1 poured some slightly fuming muriatic acid into the 
retort, and applied to it a gentle, IjeaU The prussiate of 
ipercury soon dissolved, and the Hqbor appeared to boil. 

In fact vapours were evolved, ivhich partly condensed in the 
neck of the retort, forming streaks like alcohol. The prow 
cess was stopped the moment water began to rise; though 
more prussic acid might still be obtained : but it is better to 
separate the ftrat product, and afterwards resume the process. 

Ad the prussic iUldd comntonlj^ eobdenses iu the first Rec;ti{ic»tiott 
phial. If rto water pass over, the muriate of lime remains **^^*'“ 

Vot. XXXI—Aprii,, 1812 . S ^ solid. 
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solid, though immersed in the prussic, acUI. If, on tlif 
contrary, h certain quantity of water hi»ve poysed over, two 
very distinct strata of liquid wiiU he obtained^ the lower, art 
aqueous solution of muriate of lime; the upper, prussic 
acid. This aoivl is roihmolnly a little coloured in the first 
plilai. To rectify it, as soon ns you think proper to termi¬ 
nate the di.stillatiou, take out the tube commuiiicatiug with 
the retort; stop the a]»ertore by which it entered the phial; 
and, after reinoviug the frigUrific mixture, that surrounded 
the latter, lufrat it very gently, either by means of a water- 
bath or charcoal, so as not to raise the teinperalnre above 
30* or 35® [86® or . 95 * F«l. When this distlllution ife 
finished, Cake away the first phial; and, after the prussic 
acid has remained a few hours in contact with the muriate 
oflitne,in the second phial, pass it over into the third by 
means of a gentle heat. The rectilieation ivS tlieu finished. 

Prttssir arid thus obtain^^d is u colourless li(;i]id, as clear 
as water; Its taste, at first cool, soon becomes acrid and 
irritating. Though rectified several times over chalk, it 
faintly reddens litmus paper; but the blue colour returns, 
as the arid evaporates. Us density at 7® [44 6° F.] is 
0*70.083. Its volatility is very great, for it boils at 2U*o* 
[ 79 * 7 ®’ F.]: at 10®*[50® F.] it supports a column of mercury 
of 0*38 met. [14*95 inches]; and at 20® [68* F.] it/|uiiitu- 
ples the bulk of the air Of gasses, with which it is mingled. 
This property rendem the employ of the apparatus I have 
described indispensable; for, if it were poured from one 
vessel to anoth'^r in the open air, a very large quantity would 
lost. This property also explain’* why it has been said 
by some chemi»ts, that prussic ucui may be obtained in the 
state of a permanently elastic fiuid. 

Prussic uoid exposed ttV a frigorific mixture of two parts 
ice am] one salt cl^^otly congeals, utid ft-equentiy as- 
, qurncs *1 regular, figtire* I Imve sometimes seen crystals of 
,^this acki.resembling those of fibrous fiitrate of atnmotiia. 
U remipus solid at atemperatilreof—15^ [5^ F,], but above 
■'ibis pofnMt,liquefies. , ; , 

The .great vvlatility of this acid, aud its congelation at 
—■15® id® F.], occukiun it ifo exhibit a temarlpBibie phenome¬ 
non. 11 a .single drop be exposed totheairatthecjttr'eo.ity ofa 

• glass 


V. 



OK THiPLE SAL-T.SI* 


« • 


' If 

l^ass tube, dr» which is stiil better^ on 0 ftiece of papct*, it 
instantly freezes. This congelation, produced by the eva¬ 
poration of the prussic acid itself, is, 1 believe, the only one 
of its kind; for, among all the very volatile liquids, there is 
not one that, freezes at a temperature so little remote from 
that of melting ice. 

1 have studied the chemical properties of‘ prussic acid, 
prepared as 1 have just mentioned, and shall make ktiown 
the principal in another paper. 




■ V. 

Abstract'of a Pa^er on Tripie Salts : hp Mr, Gay Lusjajc*. 


Ti 


HE object of this paper is to show: 1, that, in tn pie The acid of 
salts the acid is commonly divided between the bases in two roonW dkided 
equal proportions. This is the case in the triple tartrates equally bo* 
and oxalates; in the ainmontacOHnagiiesiau sulphute; in' the 
triple sulphate of zinc and ammonia&c. 

fi. That in a triple compound Uie elements united two Elements of 
Bud two form possible binary compounds. For exomple, 
the nitrate of ammonia, which is composed of oxigen, ni- 
trpgen, and hidrogen, when decomposed by dre yields wa* 
ter, and gaseous oxide of nitrogen: while, oo the other band, 
this suit is the result of two binary compounds, nitric acki 
and ammonia* 

3. That the vegetable and anintkl substances, which are a well as those 
composed of three or four didPerent mattefs^ also give rise to 

btnaxy compounds, that are posMble, a*' generally known. 

4. That we may form an idea of the flifferent nature of The same ele. 

several substances containing-'tbe same elements knd in the »a the 
same proportions; if we admit, that the binary products of «ions may 
the elements combine in different ways with each otfier,‘or *^””‘**®^*"* 
merely with one of the elements.; oBmpound*. 


' V Ann. de vOU LXXVII, p. 185. From a paper read to the 
5»c. .ctf Areaeil, February, 1811. 
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ANALYSIS TOBACCO. * * 

5. That may imagine so many more compounds con¬ 
taining the satne elements in the game <]uantinesa as we can 
conceive the binary combinations} formed by the elements 
of these ronipounds} to be more numerous^ 

6 ‘, That salts, or other coinimunds, being nentral, though 
formed of an acid containing nn excess of oxtgen, and abase 
that is still combustible ; we may admit) that the base sa¬ 
turates the excess of oxigen of the acid; ami that henoe 
results a point of saturation, well adaptefl to determine the 
capacity of combustibles for oxigen. For instance, the 
neutral nitrate of ammonia, being decomposed b}' heat, 
yields aseproducts water, which is neutral, and gaseous oxide 
of nitrogen, which must be neutral also, 

7 . 'I'hat nitrous gas-und oxigen gas, in combining to pro¬ 
duce nitrous acid gas, experience an apparent condensation 
of bulk, which is precisely half the total bulk of ilie two 
gasses, whence it follows, that the density of nitrous acid 
gas is S* 10633, that of atmospheric air beiiig 1, 


VI. 

Anaiyns of large-lcared Tobacco^ Xicotiana taba^vm lati- 
folia and august folia : by Mr, Vauquelin*- 

nn 

JL flOI'CTl there can be no doubt, that the various me¬ 
thods employed for preparing tobacco modify, each in its 
ow'H way, some of the principles contained in this plant, 
yet the changes experienced by these principles cannot en¬ 
tirely destroy their peculiar properties; otherwise, it is evi¬ 
dent, that tobacco might be made from a great number of 
herbac^us plantsy.*vhich is not the case. Reason th^efore 
lcud$ us to conclude, that there exists in the nicolianu at 
least one substance, notto be found in the other plants, from 
which attempts have been made to manufacture tobacco in 
vain. 

These considerations have led us to undertake a carefht 
chf.mical analysis of the different species of nicotiana em- 


♦ Ana. de Chlm., v<*Up, 139. 
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ployed in tna? ufacturing tobacco, ae well as of the tobueco 
oi’ditlereDt munufactorit's, both French and foreign. 

We were ot opinion, on entering upon this inquiry, that Advimtases to 
some advantages might result froiu it to the maoutacturer 
with respect to the preparation of tobacco; or that at least 
the theory of cheiniatry might derive from it some principle, 
by means of which it could give a satisfactory explanation 
of the changes, that might take place in the matters enter¬ 
ing into the composition of tobacco. 

1 ought here to mention, that I have been assisted in this Persons en > 
long and laborious research by Mr, llobiquet, a very well 2*6*^*^“* 
iiifornied young apothecary of Paris, aim Mr. Warden, 

American consul, who devotes the leisure moments afforded 
him by his office to the practice of chemistry. 

After having bruised the leaves of nicotiuna latifollain a Process, 
marble mortar, we w’rapped them in a linen cloth, and sub¬ 
jected them to ti'e action of the press. To separate al) the 
soluble mutter they might contain, this operation was re¬ 
peated three times, with the addition of a little water. 

Though the cloth was of a pretty close texture, the juice 
retained.a large quantity of green matter in suspension, 
which was separated by filtration through blotting paper. 

The green matter that remained on the filter, was washed 
and set apart, and will be noticed hereafter. 

Examination of the filtered Juice.. 

1. This juice strongly reddened litmus paper, a proof The filtered 
that it contained a free acid. 

Oxalate of ammonia, by the copious precipitate it 
formed, demonstrated the presence of lime, and conse¬ 
quently of some calcareous salt. *' 

9, Nitrate of silver threw down a copious precipitate, 
which was not wholly dissolved by nitric, acid; whence we 
may infer, that it was partly formed by a muriate. 

4. The infusion of ^lls, and the mineral acids, indicaterii 
by the tolerably bulky brown precipitates they occasioned, 
the existence of some animal matter, particularly of al¬ 
bumen. 

5. Heat raised to 80* of R. [212* F.] confirmed this by 
accAsiening a eopiads coagulation. 


<5. Acetate 
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Acetate f>f lead formed a very coptous l^rnyiBh preci-* 
pitate, which dissolved it» great part in distillird vinegar. 

The effect of acetate of lead on this juite inducing «s 
to suspect the presence of malic acid, we precipitated by 
means of acetate of lead a pretty large quantity of the 
lirjiror coagnluted by heat; and afterward passed through 
this precipitate washed and diffused in water a stream of 
sulphuretted hidrogcii gas, till there was a slight excess 
of it. 

The intention of this was to reduce the lead to a sul- 
phuret, an^ thus separate it from the matter with which 
it had been united. To facilitate the precipitation of the 
sulphurettied lead, we heated the liquor, and filtered. 

TlnMiquor thus filtered-was cuittiously evaporated to the 
consistence of a sirup. lu^tliis state it had a very acid taste, 
stronglv reddened infusion of litmus, and formed with al- 
eohol and ammonia copious sediments, v iiich, while they 
indicated the presence of animal matter, proved, that a 
portio'a of it had been carried down with the lead in iU. 
precipitation. 

Hoping that the acid contained in this thickened liquor 
would prove soluble in spirit of wine, and that we might 
thus separate it ftom the matter it held in solution, we 
treated it hot with this menstruum at 40" [sp, gr. 0*817]. 
In fact, as soon as the mixture of these two liquors took 
place, a copious coagulation was produceil, and the alcohol 


became coloured,^ first yellowish, then brown red, and was 
found to be acidi 

The matter not dissolved by the spirit of wine was whitish, 
partly dissolved in water, and its solution was precipitated 
by t))c acetate of lead like tlie acid itself, 

Oxatute of amnionia occasioned iii it a precipitate, and 
this substance, placi^d Vui burniug charcoal, left a residuum 
of carbonate of lipfe. , Lastly, we found, timt this sub* 
/itauce was formed in. great part of inalate of lime, which 
retailed some portions of vegetd^niihal matter* 

T'.m* arnm*! The^rtater pan of this vegeto-aniinal mutter, which we 
niattisT ttronf- erkJeavoti|ed to se{)arate by means of alcohol, having 
dissolved in it by the help of the. acadi we saturated the 
latter With ammdnia, t^hich threw down a considerable 
::;s^ floccttl^ni 
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fllocculeut acdiiDciit, the properties of which were perfectly 
sirailar to th4>be of auiiuul matters. Motwithstaudiug-this 
fiituration, nutgalls wtill produced a very evident precipi¬ 
tate in tho liquor ; whence 'tVe perceive there exists a very 
great affinity between the acid and this aiiiiimlized pnu* 
ciple. 

This acid, purified as much as possiblct exhibited all the 
characters of malic acid ; that is, it imparted considerable 
consistency to waJer l|y evaporation, did not crystaHize, 
gave with acetate of l^ad a precipitate soluble iij distilled 
vinegar, swelled up ,in the lire i^iving out a smelt of burned 
sugar, and w..^s cunveitcd - into, oxalic acid by the nitric 
acid. * . 

Tims tht^ acetate of lead hadJhrown,down at once malic Malateof 
acid, a great deal of coloured yegeto-animal matter, and a 1^^!^**^*^* 
little inalatc of lUne. The last app^red to have been car¬ 
ried down in coiubination with the nialate of lead, and to 
have been redisaoived by the rualic acid, as fast as it was 
separated by the sulphuretted hidrogeu. 

in several experiments, in which we thus precipitated to¬ 
bacco juice by an excess of acetate of lead, we in like.man- 
itt?r found again ntalate of lime in,the malic acid,;, , 

A large quantity of malate of, lime therefore exists in to- which exists 

bacco, VInch may be obtained directly by esaiieratiiig 

f*u I A . . * plant largflf, 

jnice of the plant to two thirds, ‘ 

As soon as we had completely asci^r^iiied .the nature of The juice de- 
the acid, we returned to the juice of tobacco into which we SistUtsdf 
bad poured au excess of acetate ^ treat it al«c| with 

sulphuretted hldrogen. l*^We had obtained a. very transpa¬ 
rent liquid, of a lemon..cplopr, which retained ffae exact 
«meU and all tlie aerimony of the uttal|ered juice., Suspect¬ 
ing, that this taste depended on a vai|il^le oil, we distilled 
the liquor, upd obtained a product, ihM hada slight herba¬ 
ceous smell, and but little taste, * 

V ' ' f ^ 1 J ■in ’ ' ’ ' I 

The con(!entra^tl i>qrlipm .that remained in the 
emitted, on the addilton of a, litUe potash or ammonia, a 
strong smell, vrhich was so pungent, that, if snuffed up with 
a little force, it occasioned sneemng and tears. We repeated Jtbtillsd with 
the. experiment by adding potash'to'a more considerable ^*^^‘***** 
(^uaiiiiity of matter, and distilled, after having diluted it with 

a lit- 
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a little water* Tho new product, which we obtained in thi» 
operation, had the .smell of tobacco smoke, wis extremely 
acrid, and produced a similar sensation to that occasioned 
by a pittch of siiufi' taken with such force as to get into th« 
throat. 

As this product was alkaline, we suspected, that tbit 
priuci|:>le, whatever it might be, was rendered volatile only 
by means of ammonia, arising from* the decomposition of an 
ummouiacal salt in the tobacco ; since, when the liquor con¬ 
tained an excess of acid, we did not obtain the same result, 
liov.yver, in a siiuilar process, conducted it is true with dry 
tobacco, weoV)tained a product, the smell and taste of which 
were at least equally striking, though the liquor that j-ielded 
it contained a free acid. For the lest, we were r»e\'er able 
perfectly so isolate this act id subslunce, and even the greater 
part rettiiiined in the retort. Hence it appears, that the 
routic acid diminishes the vdlatility of this acrid principle. 

In order to obtain this principle separately, we evaporated, 
by a very gentle heat, the liquor it contained, and treated 
it with alcohol at 40* [0’8l7j* which in fact sefnirated it from 
the otlrer matters. On afterward evaporating the alcohol, 
we remarked at thg surface of the liquid some truces of a 
brown oil; and the portion that distilled over became more 
and mos*e acrid, as the process approaclsed its conclusion. 
This nearly solid oil, when thrown on burning coals, emit¬ 
ted a thick smoke, ninl such a strong smell of tobacco, that 
it was insupportable. 

The alcoholic solution yielded on cooling some nitrate of 
potash, * 

Theaciid principle in question has little smell when dis¬ 
solved in water; which shows, that it is not very volatile. 
It. appears v^ry difficpk*,to destroy ; for, if it be mixed with 
a pretty large quantile of oximuriatic acid, it still retayis all 
its acrim<#ny, afterHhe acid has evaporated spoutaneously. 

* The peeidiaf degree of volatility and acrid taste of this 
siibstaAre seern to indicate, that it is a principle belonging 
exciubivety to the genus nicntlnna; and which is conse¬ 
quently new, since those cheiutsts, who have analysed this 
plant, have not si>oken of if, at least m. far as we know. 

Hence we may conclude, tliat this principle, which i» 

found 
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found also in‘"prepared tobacco, as we slmll show in another 
paper, is not ultored by the diHPerent operations it uudergrosj 
pad consequently is not produced by any change iu the con¬ 
stitution of the materials of the plant. 

The following aie the substances we have thus far found SiiVtincc' 

. , . . ^ ■ found m tu<* 

in the 3 mceot tobacco: juice. 

1, An animal matter: 

Malate of lime with excess of acid : 

3, Nitrate of potash: 

4, Muriate of potash : • * 

5, A peculiar acrid princii>!e* 

Now « e know these different substances contained in the 
juice of tobacco coagulated und filterecf, we shall point out 
thc results of the successive experiments made on the green 
fccula, OQ the coagulum obtained during the boiling of the 
juice, and on the woody residue. 

The green matter btuined 4 y filtering tobacco juice, be- 
itig treated with alcohol, left as on insoluble residuum a fecula^ * ” 
grayish substance, tolerably compact, yielding oh distillu- \ 

tion a great deal of carbonate of ummoniu, partly crystalli¬ 
zed and partly dissolved in water, a thick fetid oil, and a 
cool of diiBcult incineration, which yielded a little lime, 
proceeding no doubt from a portion of decomposed inalatc. 

It appears, that this matter is a portion of insoluble vegeta¬ 
ble albumeu. As to .the colouring portion of the fecnlu dis- 
sdjved by alcohol, it differed in no respect from the green 
feCiila of vegctablep. 

ha^e said, that a pretty considerable coagulum was of the matte; 
formed on boilin th fi v d nice. This coagulum 
an albuminous vegeto-animal substance; for it emits the 
same smell as horn w he-i i ornin.', and yields u great deal 
of ammonia; but it is remarkably, that it leaves a great 
deal of lime alter it is burned. 

To find whence this earth could be derived, we treated a 
portion of this animal mutter %vitU muriatic acid very inuah 
diluted. The solution, filtered and saturated with ammo¬ 
nia, yieldetl by cautious evaporation a granu’ar powder, 

- which was also malate of lime. What had not dissolved in 


the muriatic acid was pure vegetojonimal matter. 

Something remains to be said re.«ipceling the woody resi¬ 
duum. 


and of the 
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damn. After H hud heen well washed, we treated it with 
aleolioU to take up till the green reSin it eoiit«/^ped ; and we 
" afterward sulyjecied it to the action of weak nitric acid, 
which extracted frorti it variotts calcareous salts. At fii-st, 
otv saturating tlria aadd by aiximouiu, we obtained a fluccu- 
lent matter, which, when decomposed by sulphuric acid, 
yteided an acid 1iquor> tliat precipitated lime water iu large 
fioeks, which oniulic acid 'does' hot. However, as we sus<^ 
|»ccted the existence of oxalate of lime in this woody ribi- 
dnutn, we rautiuusly evupumted a portion of the bnine U* 
quor, aud obtained a few crybtats of oxalic acid. 

I^hosphute of Hiye may be p Ire tty accurately separated 
oxulate of the same base, when they are dissolved in 
nitric neid, by adding ammonia to the solution, so that a 
’ slight excess of acid shall remain. The oxalate of lime will 
l>«? precipitated for the most part in a pulyernlent form, 
while the phosphate of Uiuecreniaios in solution; and. this 
may be precipitated afterward by a larger quantity of am- 
monitt. 

The mother water of these crystals, evaporated to dryness 
and calcined, yielded us phosphoric acid. We also per¬ 
ceived in the nitric solution traces of calcareous salt, which 
we separated by evapomtion of tlte lil]uor, and which we 
fotrnd to mwlateof lime. • 

Thus the nitric acid took up inflate, phosphate, and ox* 
alate of lime, from the woody residuum* 

{.astly the wootly matter» after having been treated by 
these different agents, left, when burned, some ashes, com¬ 
posed chiefly of sitex, with a little lime and iron. 

^inothcr prodtss for abtmniitg the acid principle coutnined im 
V lohacco ieavee, > t , • 

Aortthe? TT-ode Instestd of precipital^ig by meuns df aeetifte of lead the 
The acr'd" ^ tobaCco' Coagulated by heat, Os we have related 

ci;sle. * **' alKJve, ftttf juicc may be cvopowtted by a gentle hcat, and, 
when vedneerf to about one fourth, suffered to cool.* It 
w»H then deposite a pretty large gnuntity of malate of lime 
in granular evyWis, whk‘h will ’become ojimke by exposure > 
to the air. 'On boiling d^wn the solution still further, it 
will yield qditnttiies of the same ^It; and UStly, when 


Matter; in the 
aruud}.' jesidue. 
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it ba? acquired such ^cuu8t»tem'et as utill not allow the m* 
line }.MirticIe» to unite, it is to be treated with aicohol* to 
dissolve the*free malic and acetic ucida, the acrid oiatter, 
and the sat ammoniuc; and to wparate the animal matter, 
which the heat <-;ould not coagj^Uiteon amount of the acids, 
that held it in solution. 

The alcoboi. cuntaiqing in solutions the matter just mep* 
tioued, is to be evaporated *0, a retort., It will carry over 
nothing with it, The liquor ren|iaiotng in the retort is to 
tie concentrated anew, 4 ind.treated a second tinie with high¬ 
ly dephlegmBted ulcpludr, precipitate somt? portion of ani¬ 
mal mutter, that wifs di^QWed in the former operation by 
means of a little water, , . • 

This second portion of alcohol being evaporated in its 
turn, what reiquins, is to l^e dissolved in water; thematic 
and acetic apids arejqbe^saturated accncafely with potash; 
and tlie^’whqle is to be distil|ed,to dryness, taking care that 
it does not burp., ,The water obtained, though clear and 
colourless, is insupportably acridi; and what is left in the re¬ 
tort 8ti|l retains the same, property ; but on redUsolving it 
several times in water, distilling it, tlie operator will at 
length deprive it almost wholly of its acrid taste, and obtain 
the principle that produces it dissolved.ib distilled water, 

We,huve not yet satisfactorily^Ui^rtained the nature of (hat 

the matter that accompanies it^ apd. which dissolves with 
in the alcohol. This matter has a yellowish red colour; and 
Bwelts up and is converted into a coal in jthe fire. 

If, after thi^ matter has been divested as far qs possible of 
the acrid principle, tlje residuufn be urged with a strontger 
heat, an oil will be obtained, and muriate oCammonia will * 


sublime. It likewise ' elds aminonta from the-decomposi- 
tion of the muriate by the potash of tbemalate and acetate, 
which t^he bf^fdeeonnpoteia. 

From the egpedtt'cnts here relate^ it follow^ that the 
juice of nicotianalatifolia'contains ^ . , 


1, A targe (Quantity of animal matter of au sdbuminous <3ontents of 


uatuie; 


tobacco juice. 


2, Malate of.lime with excess of acid ; 


3. Acetic add: , 

4> Nitrate nod mumte of potasli in notable quantity : 

. 5, A 
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pcitAibSy an oil. 


J*:r»iri.tr4g 

ttttXiiCO, 


Kf5Acrp<i 

w^er. 


St A red matter soluble both iu alcohol und in vpater, 
tvhich swells np considerably in theiire^ and of which 1 do 
oot well know the tjatarc: 

6, Muriate of ammonia: 

7, Lastly, an acrid, volatile, colourless principle, soln- 
blehoth in water and in alcohol, and which appears to be dif¬ 
ferent from all that are known m the vegetahle kingdom. 
It is this principle, that imparts to prepared tobacco the pe¬ 
culiar character, that* renders it easily distinguit-hable from 
every other vegetable preparation : this will Iw proved in tt 
subsequent paper, whicii we shall give on snnff. 

It rs possible, however, that this principle may be nothing 
but a very,thin oil, which, on this very account, would pos¬ 
sess a ctrlain degree of volatility, and iho property of dis¬ 
solving ill water and vegetable acids, as common volatile 
oils do : for on treiiiing dry prepared leaf tobacco directly 
■with uh uiiol, we obtained, tiidependaiitiyof the acrid prin¬ 
ciple, a brown oil, that had"nearly a similar taste. 

It may be conceived, that this mutter existed originally 
in the plant in the state of volatile oil; and that it has been 
thickened, and in some measure resiuitied, by the progress 
of vegetation and desiccation. 

U might be supposed too, with ec|Uttl probability, that 
the thick oil, of which we have just spoken, is a part of the 
green resin, that owes its actid taste to a portion of the vo¬ 
latile principle, which has combined with it. At least there 
is no doubt, that prepared tobacco owes the greater port of 
its distinguishing properties to the acrid principle and the 
oil that exist in the leaf of the nicotiana, for these two suli- 
stances produce the same sensations in the mouth and in the 
nose us tobacco itself. 

In smoking tobacco these sensations are modified by the 
empyrciimatic oil, py^roligneous acid^ and ammonia, that 
are formed during cd^bustion; yet we sti|l dtstnrgoish very 
sensibly those ariwiig from the substances in question. 

I>y passing the tobacco smoke through water, as is done 
to certain .conntries, the smell and taste of these two pecu¬ 
liar substance^ are rendered more mild and agreeable. 

In u subsequent paper we shall give an analysis of the 
dried Uaf tobnccfs an<f of sottiTt prepared in different 

' countries. 
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ooiinli’ie$, iii of4er to make known the of art on tku 

plant*, '• 



VII. 

J^fiticrahgical and Ckemtcal Examination Magnesite^ the 

native Magnesia of Werner: hy Messrs. HaBerfe and 
BoCHOLFf. 

HE specimens employed in this description and analysis Mineratoi^J 
were sent by counsellor Andr^ of Brunn from l^rubschitz, descrijpiiw*- 
iu the lordship of Gromau, in Moravia, Those analysed by 
Mr, Mitchel, which led Werner tor make a separate specits 
of this mineral in his systenjp,: were from the same place. 

Various inaccurate oryctogn^stic descriptions, which hare Ermurs iar*. 
been given in the different elementary works of Frai»ce and 
Germanyy lead us to wish for a fresh examination of this 
substance. Thus Reuss and Suchow have said, that mag¬ 
nesite shines when rubbed, that it is fight, aud that its spe¬ 
cific gravity* according to Gerhard, 18,0:31: bat certainly 
Gerhard was mistaken, or spoke of some other substance. 

Guyton too, when be gives its specific gravity at is 

wrong; as t]>e late experiments of Haiity on the same sub¬ 
stance show. They who say, that this substance is difficult 
to break, and that itadbeies slightly or not at all to the 
tongue, have fallen into a still greater errour. 

Brongniart, in his Elementary Treatise on Minerals, de-Broagnhit 
scribes this substance too slrghlly, or repeats the errouis of 
others; as for instance when he says, tliat it is, greasy to the 
touch. In fact he brings under the species magnesite too 
many minerals, which differ both in'^heir orycto«ruor.tic and 
chemical principles. Thus he unites'* the meerschaum, or 

'* For an account of the tnapyTcuraatic oil oftolxacco, and its poisot;- 
ous eflbctaon tho aaunat acduunj, by Mr. Brodio, nee Journal, to!, 

XXX, p. 3Q». 

+ Ann. do dhim. vol. LXXIV, p. -85. Translated fiem Gohlen'Hi 
Joiiroal, N'^ SI and S3, by Mr. Tossaert; 

plastic 
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plastic magnesite, with the stTicireroiis carbonated inagn<r>» 
siaof Uai'ty. Buft the meerschauftt is nolhing'but a hydrattt 
of silex, which may be made smooth by friction ; and this 
Brongniart gites as one of the characters of magnesite. Hv 
is mistaken too when he makes the magnesite of Baudissero 
and Castellamonte, near Turin, a subvariety of plastic niag<» 
nesite ; for this stihstanOe belongs to the magnesite of 
Mitcbel. As to his .magnesite of Vallecas, it is a true 
meerschaum, which we cannot Join with Mitchpj's magne¬ 
site; from which it differs gfeatly lu s.(>ccifie gravity^ being 
of 1*6, and also in tenacity* The plastic magneVite of Sali- 
neilo of the same author is o^bviously a variety of steatite, as 
itsanalysisshows. - 

Haiiy appears to be utterly unacquainted with meero 
schanm, for, in Vol. IV, p. <yiu of bis work, he confouuda 
it with the red Turkish clay,y^ which pipes are 8ometime» 
made; bttt this is nothing bolar earth. 

It is pleSslng to see hoV nisarfyf the analyses of magnesite 
made by Mitchel, Latap^dius, Klaproth, and Bucholz, 
agree. This shows hoW greatly Wondraiwhek was deceived,' 
when he ascribes to it 20 per cent of water. We perceive 
too, that Oiober^w^as mistaken in bis atialyst^ «>f the stone 
of Baudisscro, or that it is not a magnestte. We must also 
question the accuracy of the analysis of the magnesite of 
CasteUarnonte, published by Guyton; which, consists, ac¬ 
cording to him or40 carbonic acid, 12 water, 26 magnesia, 
and 14 silex, 3 *et is insoluble in water. 

Magnesite is fodnd in rounded pieces, sometimes as large 
as a niaii's head, and of an earthy aspect. 

It is alwii;^ dense, and formed of earthy particles, <luU 
and of 4 meagre feel; sometimes with fissures in its interior, 
but never with irouri(}ej^cavities; aud sometimes, but very 
rarely, a siliceous tiudeus rt^seuibnhg chalcedony is found 
in the centre. * ... 

' The lipeoific gravity ofmagtu'site^ when H ttas been suf¬ 
fered t4 imbibe as much water as it will take up, is 2 881 ; 
otherwiiMd<ou)j^ 2*46&> HuHy has found, that the magnesite 
of Casibllatnontei which contains 14 per twnt of silex, was 
of the apeC‘i0c ^mVify Of 2*781, when thoroughly .soaked iii 
water, iud of 2*175 previously. " , , 
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The hardnc^^s of tl*i» stone is less than that of fluate of Hardacss. 

* • 

liine, which scratches it; and greater than that of calcareous 
carbonate, wl»ich it scratches: but it effloresces at tlie sur¬ 
face, or perhaps it is a combiaation atid absorption of 
that takes place, and then it becomes friable and very ten¬ 
der, so as to colour the fingers, and readily yield an <»irthy 
powder. In all cases it do^ not become smooth when mb- < 
bed, or change its colour. 

Its cohesion istrifiing; and it is the more easily friable la 
proportion us it contains less of alnintne and silex. • 

Its fracture is conchoidal, inclining to even, doll, and a Fraeiare. 
little rough to the touch, but never smooth. The frag- 
m^ts bare no determinate form, their angles am mure or 
less acute. 

It has HO transparency, but the thinnest edges are sotne> Opake. 
times transludd. 

Its holour is always of a yeUpwish gray, or a yellowi&It CaJour. 
dirty white, and black spots or figures are seen proceeding 
from the surface to the ^nside. Sometimes too it appears 
marbled with yellowish gray and blucish gray stmts, parti¬ 
cularly the siliceous varieties. 

When magnesite is rubbed on wool lea cloth -it acquires Electricitf. 
the vitreous electrify. 

It is jiot phosphorescent. 

It is strongly adhesive to the tongue; and when put Into «■» 

water it absorbs 9 or 10 per cent, and beconn^s trunspurent 
at the edges, but water dues not dia^lVe ibi If triturated ra-. 
witli water, it does not forin an adhesive pa^^te, but a mass 
easily reducible to powder by drying; and it emits a smell Smdil. ' 
of magnesiu, not of alumine: but the impure pieces have a 
strong arenaceous stndl, when thus treated. 

It effervesces with concentrated acids, and is dissolved by 
them, in 34 or 36 h'liarB; only when i^outai ns si lex, this is . 
not dissolved. ' • , 

It is infusible before the blowpipe, or with the strongest infusii,ie. 
fire; but it loses its carbonic acid, contracts in its dimeu- 
aions, ami grWs so hard as to scratch . ,, 

According to Hr. Andre," taagiiesjite is found accomjMi-.,Wh«Tsfiwn4. 
nied with common arid earthy tal^, as weH.aaw^^b meer-, 

•chauin, and ev^n magnesiai) iimestotue ko/k], in a . 

stratum of serpentine in a state of decom|>OMtion. Ip 
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Its u^es. 


St'^nos 

T»h-i.n ii n%4y 
be con¬ 
founded. 


Its carbonic 
acid not ab¬ 
sorbed from 
tiio air> 


In the superior strata of the decomposed serpentinit ^fcea 
chalcedony and opal are found* ^ 

The ina^'nesite of Cnstelluroonte, nearTurih, is also found 
in strata of serpentine and talc* 

This Slone might be used for marrufacturing sulphate of 
magnesia. According to Giobert it is used in Piedmont ift 
the porcelain manufactory. We are informed also, that the 
meerschaum of VuUecu.** in Spain ts employed in the porce¬ 
lain mnnufttctory at Madrid* 

Cure must betaken^ not to confound magnesite tirith talc 
or lithotnarga; and though Werner says, that thc're are 
some varieties of magnesite which are soft to the touch, I 
believe tbVy are only fragaients approaching to steatite, and 
then they become smooth when rubbed. 

We musit likewise reject the opinion of Giobert, who 
thinks, that the magnesite of Baudissero contains no carbo¬ 
nic acid while it retnaliis iiicthe earth, but attracts it subse¬ 
quently from the air; for hitherto no magnesia combined 
witii water alone has been discovered. If magnesia be found 
pure, it is always intimately mixed with a large proportion 
of si lex, as Is tlie case in steatite, w specksteio. The ana- 
lytis published by Giobert too must be considered us faulty. 
According to biin magnesite is composed of 


Giob!>n'i ana- Magnesia 68 

Silex.*. 15*6 

Carbonic acid . 12 

Water .. ^ 


and casualty it contains sulphate of lirac* • 1*6 


100*2 


Analysis. 


Chemical analyns* 


1% ^ 

1st variety This first vafjyty has the greatest specific gravity, 

etaenbed. » slightest df^rec ol cohesion ; emits no urgiUnceous, 

J>ut a alight earthy smell; is strongly adhosiye to the tongue; 
ha^ a yellowish white colour, and little figures jtre observ¬ 
able in it. Externally it is friable, and sometimes soil* 
the hands o& touching it, 

Act'oa of adds a. When small hits pf this^ stone are tlirown into swlphu- 

nitric, or muriatic odd, they dissolve birt slowly at the 

comtnofT 
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common temp)^rature,And some ilocculent matter of a light 
reddish eoloar remains. By the assistuiice of heat the solu¬ 
tion proceeds»a little more speedily* and is complete. If 
the bits of stone were of a tolerable size when thrown into 
the acid* the elfervescence took place only at their edges* 
or in a crack where two edges joined. The most remarkable 
circumstance was* that the magnesite fell to powder* before 
it dissolved, Inch facilitated its solationi. 

In Order to ascertain the, quantity of carbonic acid T*^®**^ 
coutatned in this stone* we took 100 grs oi magnesite in nne aith 
powder* and threw them into thrice their weight of fuming 
muriatic acid diluted with an equal quantity of water. The 
mixture was mqdain a very tall vessel, previously weighed; 
which could be heated by placing it on a plate of iron not 
sufficiently hot to raise any vapours. When the efterves- 
cence had ceased* the IbSs was found to be 53. grs. A few 
slight flocks* floating in the liquor, disappeared oh raising 
the temperature* To avoid all firrour* this experiment was «nd without 
repeated without heat* in a vefy tall vessel slopped with a**®*^* 
perforated cork. In eight hours the effervescence had 
ceased* ahd the sblhtion was' chhiplete* except a few white 
flocks* which disappeared during the night. The loss was 
precisely S3 grs. ' , 

c. On exposing 100 grs of magnesite to a red heat foi^an Exposed to « 
hour in* an open crucible* they also lost 52 grs,' Tlie resi- 

duura, which was of a reddish white* was dissolved in suU 
phuric acid diluted,with water* without the least eflerves* 
cence: a slight flocculent precipitate of oxide pf manganese 
remaining. This stone therefore contains no water; and 
hence no doubt arises the tolerable degree of hardness it 
possesses, as well as the slowness with which itdissolvesinacids. 

d. The solution of experiment c was evaporated to dry* Sulphuric 
ness, and water poured on the Te$idjqpii^ to the depth of two 
inches. The whole of the salt was redi^olved, except a few 

slight flocks of oxide of manganese* miii^ with a little sul¬ 
phate of lime. On evaporating* and ciystallizing at several* 
periods, a little more sulphate of lime was deposited : but 
the'whole* iVvclading rhe oxide of manganese*'did not 
amount to a quarten',of a grain. No silex was feund in this 
atone. ' 

You XXXI.^Aprii.* Iflllu 


T 


e. To 
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Muriatic solu- €. -To the second solution of experiment,i a little vnote 
terTby^ara^*^^* added, and it was then superantortited¥it4 

nioiiia. ammonia* This threw down a reddish preeTiiitate, whicht 
when well dried, weighed a grain; but by exposure to a red 
heat it was reduced to half a grain. By a separate experii* 
ment this was found to be alntame, containing oxide of irdh 
and nianganese. These oxides we separated by dissolving 
in nitric acid the reddish residuum left by. the stone after 
being heated redhot. The weight amounted to a quarter 
of a grain. On afterward supersaturating the nitric solu¬ 
tion with ammonia, a few docks of alumine were obtained, 
which Were ctilourless. 

IL?component From ^he preceding analysis it appears^ that this stone i* 
*’*'^**' an anhydrous carbonate hf inagneMa, containing a few 

atoms of lime, alumine, iMtide of iron, and oxide of manga¬ 
nese, which appear to give it^itd colour, 'Fhe proportions of 
this stone, and the pretty considerable hardness it possesses, 
are surprising. It coutalns in 100 parts 


Magnesia ••• • 
Carbonic.acid 


4 

Artificial car- From the properties, of this steme it appears, that nature 
bonaceof mag- possesses peculifir misans of producing anhydrous cerhonate 
of magnesia: for, from experiments I have made and 
water, though published in TroinaasdorlTs Journal, the principles of car- 
bonate of magnesia may vary, according to the mode in 
which it is prepared, but in all cases it. contains ^ large 
quantity of water. If a solution of sulphate of magnesia be 
precipitated colt^ by siiboarboaate of .soda, we always ob¬ 
tain a carbonate formed of 


whctn precipi. 
Uied c^d, 

r k 


Magnesia,? • r • 
Carbonic »yid 
Water 


fa^hls pppeesa a large quanli^ of subcarbobale of soda 
Biustf be ontployed^ ;becat|8f part of,it passes to the,state of 
‘ carbonate; Jsut then, the carbonate of magnesia obtained is 
«■ . the 
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the ii^htesli'possible^. .iM»^ yeiy bulky j 'uule?* tJii« bife pte- 
venteU by 8 ou»e mechanical operatioo, a» strong' pressure, 
which. hosrevc;r 4oes laot niter itscohvjl^oaent.parts, 

Xf, instead of operating w,itb the soiutiotia,<^ 1 d« they’be 
l|ib:ed nt u boiling heat,, 100 parte of the ctttboiiute of magjb 
netm produced will eanUin ' 


Magnesia .. 42 

Carbonic acid . »i* $s 

Water 23 

IQO* 


*precipita(.Qd 
hot, or 


The earbonat^of magnesia prepared by passings stream 
of carbonic acid gas throti»gb water, bolding carbonate of 
magnesia in suspensioii, dr by Altering and leaving to 
spontaneous ihraporation (he b(|tior dbtained after, precipi¬ 
tating one part oi sulphate of cqp^esia by four 'parts of 
subcarbonate of soda, cbntaids;iii tOO parts 


Magnesia 
^ Carbonic acid 
Water- 




saturated by 
exposure to 
carbuuic 


Here H appears, that the first arid tliird processes ap¬ 
proach n^ar each other in the propdftiriria of inagnesia and 
carbonic acid; and, if vTe leave the Water Oat of the ipses-- 
tion, they differ but little frona the natural stone,' though 
this contains a still larger proportion of carbonic acid. , 

Bi The (second variety of magnesite greatly resembles 2<1 rarle'y, 

the first in the colour and marbliiig; but it is harder, and 
not so heavy. It is also less adhedve to the tongue, and 
emits a perceptible.stneU of alumiuet c , 

a. 100 grains of this stone in whole pieces, treated as in Treated with 
experiment Aba left SI grs.,' At first al»Ask effervescence 
took place, after which th© stone fell to powder,' la twelve * 
hours the wbede was .dissolveid, except a few light fioclte, 

which disappeared by agitaliofu ' 

bm By an tmuif(i. caiciriatmu l^iis stone lott fi^ gra. The Ixi^osed to 
pieces had stifi A. slight coh^teion^ botsmight ca^ly, be rub-^**** ' 

bed,4:o powder? Their colour was 1 ^ reddiida White* 

’T4 


c. Alter 
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Treated with. c. After having poared on the reeidonm of expeiinient, 
*u^****'*^“*^®i^'6 an ounce of «rater, eolphuric add was dropped in# till 
the residuum ceased to dissolve# even with the assistance of 
heal# A light brown residuum remained, weighing a quar¬ 
ter of a grain# which was oxide of manganese mixed with 
oxide of iron. The solution being evaporated to dryness# 
the salt was redissolved in water# and to the last yielded 
crystals of sulphate of magnesia; only half a grain of sul^* 
^ phate of lime was separated# amounting to a third of a grain 

of carbonate of lime, ' ^ 

Muriatic sola* d. The solution of experiment o having been treated as 
tsted^b^arar in experiment A e, yielded a precipitate# that weighed one 
iiiQxui. grain after calcination, and consisted of alumine# containing 
traces of the oxides of iron and manganese. 

This second variety then contains 


l*f, component Magnesia a ... *.. 46’5gr 

P*'f**‘ Carbonic acid ..•»•••••••••... 51 

Alumine ... i 

Oxides of iron and manganese •• 0*25 

Lime ..0‘i6 

Water 1 


100 . 

«» 

It comes very near the first# and differs only in some ac¬ 
cidental matters. 

;^ci Tajiety. C. The variety of magnesite, of which I am now pro¬ 
ceeding to give the analysts# it perfectly white, more dense 
than either of the former# strongly adhesive to the tongue# 
and has a strong earthy smell. It has neither cavities nor 
marblings inteno%# but a few specks of silex. Cure was 
taken to analyst «ialy such pieces as contained none of 
these specks of qh^Icedony, 

Treated with grains of this magnesite# thrown in pieces into 

mamtic ucH. muriatic acid, lost 47 grs, without any heat being applied. 

A gelatinotts re«diium remained, which would not dissolve, 
thotiph an fxcess of acid was added. 

EiHiposed to a lOQ grii of pieces of this stones exposed to a red heat 
h*at. fjjy hour, left 4d The residnmn was ft little reddish# 

and 
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And^dtssolved gradually without effervescence in dilated sul¬ 
phuric acid. 

c. The solution of experinieDt n was carefully evaporated, Residuum of 
and half an ounce of concentrated inuriatic acid added ^f„”j^*^*** 
with an equal quantity of' water. This was boiled and fil¬ 
tered. > There mnained A'fi'grs of an earth, wjhich readily 
dissG^Pd in a canstic alkaline* lixivium* This', With its in- 
aoiuhility in acids, showed it to be silcx. 

d. The iwdtttion separated from the sllex in fhe preceding The sotutioa 
experiment was supersaturated with ammonia, which ren- pfccipitated i^jr 
dered it slightly^ turbid'. After the precipitate had sub-**”^*^***** 
sided, the fluid was poured off* The precipitate, well 

washed and dried, weighed half a grain, and consisted of 
alumine, mi^ed with oxides of iron and mabe^nese. 

e. The liquor of experiment d was decomposed at a boil- and decom¬ 
ing heat by carbonate of soda* The precipitate pbudned, ^ 

after it had been washed and b^ted redhot, weighed 45*5 *’‘*^*®^^*®‘*** 
grs* It was of a browuish colour* t>n redtssolvtog it iu 
sulphuric acid, a brown residuum remained, weighing half 

a grain, and composed of the oxides of iron and manga¬ 
nese* llie. sulphuric solution yielded su i phate of magnesia, 
from which a quarter of a grain of sulphate of lime was 
separated* * • 

Of this variety of magnesite therefore 100 parts contain 


.Magnesia. 45*42 

Carbonic acid ..47 

Silex... 4*5Q 

Water ... 2 

Alumine .. 0*50 

Oxides of iron and manganese • • 0*50 

Lime... o-os 




Component 

parts. 


P 


vm. 


too. 
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47 

37 
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8 
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2996 
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4i 

36 
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0 
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N 

29»98 
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29-965 

43 
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E 
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29*87 

29*920 
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26 
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E 
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48 

53 
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— 
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12 

S 
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50 

39 
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— 
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13 

w 
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29*59 

29*680 

44 

38 
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14 
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29*48 

29*569 

^8 

39 

' 43*5 


0*24 


15 
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29-69 

29-^ 

29*670 

47 
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•48 
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16 
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2975 

29-66 

2970.5 

49 

45 
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0-14 


17 

VV 

20-80 

29*46 

29*630 

50 

40 

45 0 

..... 
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18 
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30 Off 

2980 

29*930^ 

46 

38 

42-0 


• 


19 

s 

30-06 

29’97 

30015 

53 

34 

43*5 



< 

20 

R 

2997 

.29'v84 

2.^905 

54'• 

' 42 

48*0 

1 



21 

S 

‘29-84 

29',58 

29710 

54 

43 

48*5 

.— 
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29-39 

29-55 

29*570 

50 

41 

45-5 ; 

'55 

0*32 


23 
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29-73 

29-49 

29;620 

50 

31 

40-5 

— 
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24 

N VV 

29-95 

2976 

29’855 

44' 

34 ■ 

39*0 

— 
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s 

29-40 

29‘SO 

2,6*550 

44 

32 ; 

38-0 

.i— 

0*12 
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'2976. 

29-,40 

29*580 

42 

30 

36:-0 
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2976 

29-79 

29730 

'50 

31 

,40-5 

— 

6 

0 

28 

S 

2970 

29*65 

29*675 

47 

31 

39*0 

— 
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$7 
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46 
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E 
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-29-86^ 

'29-880 
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38 
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■' 

0*22 

' 

4 
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29*835 
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35 
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^ .30*04 
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wm 

47 

36 
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29.738 

■'54 

"25 
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K. B. Tli«f oba^WatifttBS iti'' each line of tbe TnWif d]»]>Iy a neriod of twenty- 
Ibttr boui'k) begintiin^ ut 9 A.M. on the'day indicated iti’the, first column. A dnsb 
denotes, that th« result » iBcloded in tl;e next blowing obkcrvaiinn. 

: - NOTES. 
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. 3SOTES. 

Sfrtnd Month. S Rain) cv«itin$. 10. p. ni. clear: a fine blu-A in 
the cveui^ twiliglit. ii. Hoarfrost. IL'. Stormy iiiglit. 14. Ralny 
luurnlng! very stormy clay. it). ‘Wind boisterous all night, with rain. 
17 . Stdhny night, ao. A very fine ds^y: lunar halo at night, ai. Cloudy; 
a hf^vy shower of hail about half past p, p. m.; night strirtuy. aa. 
About p a. ni. came on a great storm of wiud i<ud rain, mixed with 
hail, which continued about an hour: on its erasing, tbr eloade dis* 
pcrsrd and the wind changed to W. About noon it became again 
stormy, continuing so at lulervali till half past four, when it began to 
hail with great yioicace; this was followed ny rain, aui^ during the 
stoim there were fveriueut fiashes of lightuiug and some distant thun> 
tier. ita. (.'ioudy: a large lunar htiio: wind high in the night with 
rain. ua. Very stormy morning 1 heavy raiu abont 3 a. m. with the 
wind vciy strong from N* W. In an hour after, snow and sleei, with 
a fri'czing air: clear evening ; the ftmou blight, as. Very stormy. 
ij. 3 b. Hoarfrost. 29 . Mistymoilsiiig. 

r 

Third Month. 3 . Fine, with occasional clouds. 3 . Hoar frost: 
night rainy. 4 . Wet morning. «. Wet night. 


. RESULTS* 

• Winds variaUe* 

Barometer: highest observation 30*06inches} lowmt 39*30 inchee} 
Mean of the period 30*733 inches. 

Thermometer : highest observation 54^} lowest 33**} 

Mean of the period 4l’73^> 

Evaporation 3*3$ inches* Raiof^, 3*71 inches. 

a 

* 

For the chief part of the observations in the present period, I am 
again indebted to my friend Jlohn Gihiw. 

LonfroM, , L. HOWARD. 

Mjmihf '33, 1813. 
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Notke r^sp*cting the Oeole^ical Structure of the Vif inity of 
Dublin : pdth an Account of some rare Minerals found in 
Ireland, By Witi-iiM Fitto», ilf. D, ComnAnicoted 
by L. Horner* Esq, Sec* to the Geological Socieiy*^ 

_ K 

TThe following obsetv^tionsaTe to be ascribed principally 
to the late Rev, Walter Stephens. 1 present them to the 
Geological Society in their present imperfect form* rvitli 
the hope that they may attract the attention^of mineralo¬ 
gists to the» country in the vicinity of Dublin t for they are 
suffit'i«-ntto show* that very interesting information may be 
expected from a correct examination of that district; whic^i 
from its situation is casycf acceas* and presents many ad¬ 
vantages to the observer. I^ahall sabjoin to a brief.state- 
ment respecting the geological structure of that country, 'an 
account of some minerals of not very common occurrence* 
recently found in Ireland. ' ‘ 

The Oity of Dublinjs placed in a flat limestone country, 
at the distance of about five miles to tbe northward of a 
range of mountains* whicdtfbrm the verge of a inountain- 
ous district, extending thence ibr., more than thirty^ miles 
to the southward. Tbroiigh this tract there passes* in » 
south-western direction frona the shore on the south'side of 
Dublin bay, a broad body of granite, bounded on its eastern 
and western sides by incumbent rocks of great variety; the 
siructhre and relations of which, as wdl ns of tbe granite 
mass* are in many places very disdnctly^exhibited. 

Within this mountainous district, distinj^tehed by the in- 
terestibgohd beautiful scenery wbidi it presciits, ere found the 
copper mines of Cror/ebano and Ballymurtaghf; and the lead 
" minestof Glenmn1u%'; the vfeins' of lead ore at ^Dalkcy, and 
that Hear the Scalp also beloiig to it. Tim Stris^ works 
comumnly called the Gold tninei at the mountain Crogban 

* TwnssetioAs pf the Geolog-pal Society* vol, I, p. 969* 

•t An account of the nveulItferOus waj^ ti thesetniaw was published 
in the Philosophical T*ansac(ilons » hack ar the )^r 1762, voU. 
XLVlk andxbvnr, ’ ' 

Kinshelsi 
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KifsheW, Brecon the southern range of this district and of 
the county of Wicklow ; and gold has been found within it, 
at another mountain also named Croghan, about seven miles 
to the northward of that piare*. 

The occurrence of tinstone at the " Gold-mine*’, where Tinstone, 
it has been obtained in fragmentsf, is a fact which deserves 
at*^entio{i; for from the great extent of primitive country in 
the Wicklow mountains, the probability of finding veins of 
tinstone there are con^derable* Porcelain earth in purity 
equal to the ** China clay’* of Cornwall has been found in 
the fands of Kilmnelagh, on the south-western side of this 
county ; and grapite in a state of decomposition is found so 
extensively in other parts of it, that this va 1 oab 1 e 4 >rodvPtioa 
may very probably <1^ obtained there in odn«derable quan« 
tity* , , ^ 

The country aroupd the village of Bray, at the distance Beds of schist 
of ten miles from Dublin, presents within a smajl space an ******" gTan»t«» 
instructive series of rocks; and the appearances observable 
at Killiney, first noticed 1 believe by Dr, Blake of Dublin, 
particularly deserve attention. Schistose beds are to be 
seen at that place to a. considerable extent reposing upon 
granite; and the line'of junction, which begins here at the 
seaside, may he traced by ^the eye for sihme miles across the 
country. The regularity of this junction is remarkable on 
the top of Roefaestown hill, adjeaning that of Rilliney; 
where ledges of granite, against the foot of which the incum* 
bent rocks incline, present iit several places a rectilinear 
course for many latfaoma toge^r. On shore at the hBse 

of Killtney hill, the granite is traversed hy numerous veins, 
many of which themselves consist of granite ; and in some 
instances two granite veins, drfihriitg from each other and 
from the mass in fiuenem of grain and in proportion qf their 
ingredients, are seen to intersect; dueiveiD often deranging 
the continuity of the other’s directidb. The sobstance of 
these veins is perfectly contumoits with that of the mass 
tbrcfUgh which they rutb Bod the .{surface of the fracture pas* 

•es through both without iuterruptinn, 

s Gold M said to hats been found aT«o in the Klng^i River, near the 
^Hage of Holywopd, in the epunty oftVcklew. 
f Rfport by Me»iSr Milk liid Weaver, Ttape, Dublin Society. 

The 
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Sbj?artoaf 

VK>u&!a;as. 


C<?Btact of 
fra;i»»e with 
iru'umbent 

cocks. 


ltor:k3 of tllO 
trap family. 


V&rtcriej of 
hraet,tori.tt. 


T^»e ci&iiicftl masse»of the S*jgar4«af inuuntmusy witli th* 
Mimuiits of lS4'a5 hcftd, and ShunkhUh reaetnblifig them in 
Ftrweture* are oooaposed of quartz ; add it may b« reumyk- 
ed, that I’le conical form apfieava to be in M>m^ cneaaitre 
chamcterUtic of moucrtaitis composed of Uib suL^ance; for 
Mr. Jumeson informs me, that he has seen in Lusatia de¬ 
tached conicai sufnmka composed of it; and that llic welt 
known Faps of and the cooteal\m>mtnit« in the inonn- 
Uins separating Caithness from SntherUird* «ire of the same 
material; as also is, according to Pr». Beiger» the mounlata 
Durnhiil, near thetowar of Porbtoy’^. , , 

I'he actual contact of graiiite with incumbent rocks has 
been ohncrr/ed at tlie following places in the coonties of 
l>uhliu and Wicklow, On the wiestern aide of the granite, 
in a streamlet joining the Dodder, west of tlie. gleu above 
Billinascofne}’; at Golden hill,'iredr the granitegnurries; 
end at Kilranelagh: on the epstern side, at Ktlltney; at the 
southern extremity of the Scalp; at. Tonelagee; near 
Aghavanagh to the eastward; and at the sunth-wester^ side 
of Croghan Kinshela. On the shore of Dublin bay, between 
Booterstown and Blackroclc, a oxass of compact limestone 
is visible within a few iathoms of the granite, but in the in- 

tervsil the i*oc& is co'^cealed. ^ 

1 # ‘ ' ' *• 

Near Balliuascorney, on the Western verge of the granitic 
mountains nearest to Dublin, rocks of the trap family oo 
cur; and thedee to the south-westward, along thi^ bor¬ 
ders ofibe coanties of Wicklow and KHdare, various inter¬ 
mediate rercks betV(xeen the grarittic tract, sJbove mentioned 
and the limestone of the flat country 'to thew^tward will be 
found. At Aiklow mck, on the southHmetero es^tnrmiiy of 
the county of Wicklow, colnitmor rocks of the family 
have been observed by Dr* WoUaatem' and the Ilev.^ Dt. 
Brin'kltiy. "< • , . * . ’ . , 

The^qdarrtes in tbp^oreimmedhtte ueighbourbped of the 
city ajlM many varies of caiekreous p^u^iops* The 


V)»st rhidene** ^ HuroboWt s^tkj that in SotUh Atnefiea, 4^rts eomfltutes, 
ef clusiycl|', a ma^of morcthsnifinh idthmatid five hundredAsei fa thick- 

, - aess, witioh he considers as Of a ^ l^utiarto Andes. 

He has not brntioneil the form «f the *ttanuh|,,V Phys. 

'■ '''tv ;■ 

■ ft ■ calp 
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* ^alp ctf MV. Kirwa*tt, ci.yariety.of limestione, of which an ex¬ 
cellent description iiud analysis have been published by Mr, 
Knox*, -is the p;*evailinj 5 rot^k., Bmwn-spar (Jameson) is 
foumbiu veins at the quarries near Dolphinabarn ; ««d beds 
of tmi^iesiaa limestone were observed by Mr. Stephens in 
the bed of the river Dodder# atiMiltown, and at Classons- 
bridge, abov^ that plaoe. The petri&ctions, which abound 
ifi many parts of this limestoniS country, the calp. and the 
beds of inagnesiiSn limestone afford some of the features 
which thuy assist in decidingcn the ** formation** of Werner, 
to which it is to hHo referred ; a point df consideriible interest, 
from the greatejctmit d^Hich the Hmestono occupies in the 
'counties of'0dbhir,>'|CkdaeCi and Carlow. . • 

In the 'penmstttaof Ho^vth, Which forms the northern side Oro*. 
of Dublin bay, gray'm'ebf mangaiicse with brown iron-stone, 
and brown iron^ve (Museittn Of Dublin College, Kos. 
10C7-fi» 88^4 H^vcbeen obtained in considerable quantity : 
and a variety bfthe eafthy black cobalt ore of Werner lias 
been found by Mr.Stephehsaad Dr.Stokes on the* southern 
side of the hili# forming a crust of a rich blue colour lining 
the Sssures of a rock of slate^lay neafly approaching to whet- 
slate, {Mas. T.'0.'0. No, ^@7) : Mr. Tenrraut has in this 
substance ascertained the presence the oxides of cobalt 
and^of manganese;> and the discovery of it is inif»ortaht, as 
it indicates the probability of'the existewce ©f other more 
valuable ores of eobdttiu that neighbourhood. sLiUgnaquilla, 
which is suppt)sed to be the highest of the Wicklow moun¬ 
tains, is situate to ihe’south-westWard of the centre of the 
mountainous district: 1 have found by the barometer, to 
be 2455*1 'feet abis^e theboui«!* of Mr,' Greene at Kilrane- Heights 
lagb, which is itself obttsidera'bVy elevated above the ***a, 
Gadeen, a hill' detached f^ota the body of the mountains, 
and forming a striking object fro&f Ae' adjacent Hut coun¬ 
try, is t55€^9f feet; Haklnglaas ; ''^l,adestown, 

749*4 feetV BnisscUtwwn, 740*1 ffet; Kiimnet^h'^ill, 

705*5 foet abtrve;th« same plaeef, , Of 

♦ of ahe Rpj. w|* VJII^ p* @07* 

if d^rt^hotghuiat^ the otcao oftlirco 

r^s| aro with iwo exi,eil(»ut 

fatromaWw. Mr. J^usetis (iqr; a Ohsenratiou) fast 

. '‘'ttliOt*,! 
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or the mountains nearest to Dublin, one of«the liigbest, 
Garryoastle, is 1531.7 feet above the level of the roac^^at 
j^alliiiteer ; and the Three liock mountain is * 1247*9 feet 
above tlie same place, the elevation of which is considerafire. 
The highest point of Howth ii 567 feet above big^-watet 
murk. 


Account of MineratSt 

1. Vesuvian. — fidocrose, Hatty). This substance was 
observed by Mr, Stephens in specimens fonnd by me at Kil- 
ranehigh, where it occurs in irregular ciystalline masses, in 
a rock composed of common gurnet of d reddish>brown co¬ 
lour, of quaftz for the most patt greenish, apparently from 
the admixture of a lamellar fossil of that colour, and a small 
quantity of felspar. The crystalline form of the garnet is 
here often very distinct, but in the specimens hitherto found, 
that of the V^esiivlan is not well exhibited, although some 
indistinct prisms are to be observed, tn general, its parti¬ 
cles assume a scapifnrm aggregation, sometimes approach¬ 
ing to stellular, a form which I have not observed in speci¬ 
mens of this substance from other places; but its fusibility, 
lustre, colour, and other characters leave no ddubt as to its 
uature. ^ 

The blocks of this compound at Kilranelagb were not in 
their natural place, but their size, their great 'weight and 
singular form render it probable, that they were not fir re¬ 
moved from it. Garnet rock is described as occurrinsr in 
beds in primitive mountains, and the country at Kilrane- 
lagh is of this description. 

It is remarkable, that a compound much resembling that 
which 1 have described occurs also in the county of Done¬ 
gal, whence specimens now in the cabinet of the Dub¬ 
lin Society, and that afcDublin College, No. 30 , were ob¬ 
tained. The garnet aiid vesuvian these specimens are 
scarcely to b^ distinguished from those of KUranelagh; and, 
as at that place, are accompanied by quartz, often of a simi- 

«hove the level of cross,roads at the hri4gs ^TaclciRiU, a It^e vtl* 
lage on ttie river Slaney j the, elevation of vrliich abov4 the Sea will be 
very well supplied when the Uneufthe grand catHd^shatt be extendedin 
this dtrecjtion, sis now Intended. > , ■ 

lar 
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lay greenish colour; with the addition however of bluish 
gray granuhir hmestone, and a fibrous substance* not im¬ 
probably ti'euiolite, mixed with carbonate of lime. 1 have 
not seen any felspar in the specimens from Donegal*. 

2. Greimtite. (Staurotite, Uauy). ThU was detected by GreudtiU^ 
Mr. Stephens in crystals in a micaceous compound of which 

I found a specimen at the Otenmalur lead mines in the 
county of Wicklow ; the crystals are small* but their colour^ 
forniy and characteristic crossing are very distinct, and they 
are infusible before the blowpipe. 

3. Beryl. (Vor. of Emerald, Hahy). The precious beryl Beryl, 
has been found by Mr. Siephens and myself imbedded in 
granite; neat Lough Bray in the county <ff Wicklow. 

(Museum of Dublin College, No. .39.) Mr. Weaver has 
discovered if in blocks of granite, near Croiiebanc in the 
same county; and 1 have ^ound in the Dublin mountains, 
above Dundrum, specimens {wobably belonging to the saine 
species. ■ 

4. Andalusite. (Feld&path apyre, Hauy). This has been Andshmtei 
found by Mr. Stephens and myself, in very distinct speci¬ 
mens,' on the north east side of Douce mountuiu in the 

t 1 

county of Wicklow, apparently imbedded in the mica slate 
of which that mouhtiun is composed, and accompanied by 
quarbi, mica, and a remarkable crystallized substance here- 
ajfter^ to be mentioned. It differs from the aiidalusite of 
Spain and of Scotland chiefly by inferior hardness; for al¬ 
though some pieces scratch window-glass, others yield easily 
to the knife: but the Count de Boumon has observed an 
equal variation in the hardness of speciinensof this substance 
found by him'at^Forezf; and 1 have found that of the Scot¬ 
tish stone to vary very much. 

’ This fossil seems to have been first taken notice df under 
the name of wurflicher (cubic) f^^ath by Karsten, who 
took,his description from specimens in the Leskean cabinet 
now in Dublin I .(No* 907 ft, &c.) i and lirom a cotnparlspn 

* • Since this paper was wiitteii, I have found that this compound from 
Donegal has lasen descrilsed by , Mr. Sowetby. British Mmsvalogy, 

August, ttliO, pi 130.■ ■' 
if dourrialdePbys^ue, XXXW, p.H53. 1789. 

-J Bergnoaun’s lottrnal, vol, II, p. 809. Anii. 1788, 

of 
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of these with the specirneus from Doace^ the identity pt 
Karateu’tf fossil with andulusite is ascertained. , 1 have not 
fooml however* that this claim to the first detection of U ha» 
be-'ii mentioned by subsequent writera ;; aUliou^h bis opinion 
with respert to its affinity to feJspajr accords with 'that 
which Hatiy is disposed to adopt. Tabkan eomparatif. See* 
p. 217. 

To this species is also to be referred a tniueral'‘''hich occurs 
in great abundance at KlUiney in the county of 'jE)uhii% 
first observed there by Dr. Blake*» ahd for some time eofisi* 
dti'C'd as belonging to a nondescript apetnes* It t» ,moat re- 
Biarlcabit; on the shore at the ^itltern esitreiuity of the cliff 
under tlie okelisk hill, where it appears thickly on sur¬ 
face of beds of mica slate;, and^ilaeeius.to abouiHl also im¬ 
bedded in the Mibatahce orf althbugbdess.distuictly 

■visible until it has been- exposed' to decqmposition, being 
less affected by exposure tbsn the rock iu which it is con-s 
tained. , , ^ ^ 

The andalusite, when thus brought ,tb vieWt eppeurs ge¬ 
nerally in slender prismatic jcrystalUbe pieces roi^uded at th<fr 
UDgla^i* seldom sharp* promiscuously aggregated, sometimas 
in a stellular form, and of a ^rayish 7 klack colour,, remark-^ 
ably contrasted with tlie lustre^pd light,colour of thct mica¬ 
ceous substance in whic\ they appear. But io; freshee 
pieces, tlie form, cpkmr, ^leayage, and other charact^a of 
this mineral arc distinct j aad. t have observed: an approach 
to the peculiar appeafaniks, which it prei^nts at this place, 
in someSpaiiish speciti^ns,'where the^yH^plithe shoots had 
assumed a se&piform aryspgdrietii^ ^ / ” 

5. The anda!usit(qg,df.:Dou^e,h^M;;^ is gueonyt^anted*' 
as hasjt^en menkidued, b^* acrystBpi^ed 
racteiw of w^ich have mocli aflhdty to those of indurated , 
talc.; add which'ia pitied uh^er fi^t^eppnna^lkm ip' the 
eollectidn of Dpidur'i^oJjege (Nos. 4^5* 'and a speei<« ■ 
kih^v stati^ td be frotp. Gietidalsgh in. the 
eponty ^f Wicklow, ^waa’ found ip .the ;,sa|»B, ^collection 
(No. 4^.) ^ j , 

‘ . ' iTie ci-y»tals 4re rhomboidaf which the length 

U Vu some iustaneeij 'inbre than twice the breadth,^but nof 
* “*' is observable^- They are easily cUt by the 

kuife. 
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knife, faint^' .tran^ueent, tbeii* colour yeHowwla-*gr«y. 

SiAali fraginfeBts before the blowjjijpe ap^^ear to swell a Utti« 
from the sejmration of the folia on the hrst-applicatioa of , 
the heaC^ they become white, anil give with some difficulty ai 
solfd white enamel. The specimens to which 1 have accest 
at present do not enable WiS to give any detail of the i^eoiaip* 
ing characters. 

The connecfion of this substaRCe with the aodalusiteof 
Douce IS remaVltable; the latter often forming the nneleua 
of crystals externally of four stdea, snm^titnea filling nearly 
the whole fifthe intertpr ; but in other specimens forming 
little niore than an akis, with rounded edges, atidof irregu* 
lar form^ friiMii''Which the folta of the investing tt^lclike sub- 
statn^ appear to radiate. ' 

The occdrrejscfe iudutatt^ talc in crystals has hitherto 
been very rare! it Is Yneittipaed by Jameson ; and Bro- 
chant, though unbtes from Hmmerling the rhombpidal ■ 
prism as otie of ifs f6^a, expresses doubt as to the correct¬ 
ness ol the statement; 1 iherefoie do not give that name to 
the crystahr found at Doube, without so«ve uivcertainty. 

6. flbllowspar, Jame^ti. Ihf^Te, . Very dis- 

tinCt specitneni tif this'' miueraf have been feund by Mr, 

Davy; at Aghaihtuagh ip ^ eouhty of iWcklow ; and i have 
cibsemd ft' at BaltliigTasVldW,^^^ few miles of that 

place. *4 inay aiehtion here, thtil appearances of 

many spedatens fotfnd in tim nelghboprhot^^ Kiliiuey, 

WPr. Stefffieps was mclined to a connection 

existed between tbia iitigutar ; 

7, Pitchatone.;; THiii 8ubstaUcel»y]^ud^ a v^n trovers- Pitebstoner 
inggronite,^ in the vi^iidty'of'J^ewiy 

1 am indebted to'j^nhdr^ for much of 
the rbllowihg' acicnption of Ita ea^er^l ehar^tera, as it a|)- 
pears'tbere'.''j’ a; 

Its' cotouf »V. ,*iid U'efc 

greCn.' it; 'is 'mas^ve*’.'' ^mciut4 sSaB very iw^cc* 

conchoidah';v"y-‘''C’- 

Ihterntd. te^^iMJi-vitreous %iiid sJitoing, lit fxhihitf 

lamellar dht^hbt conC^loUs ^ the plates: afcjfrom one fourth 
to one^enth of ail divisH, 

ble into pieces of the. fhoto1^4al of various angles. 
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llte surface of the concretions is sMooth, end strongly 
glistening. Slightly tranalucc^fit on the edges. Itacratcl^s 
. window glass, but is easily scratched by quartz. Easily 
broken. Specific gravity, 2*9.9. Befiwethe. blowpipe with¬ 
out addition it yields a grayish white frothy enamel. 

It is in some places porphyritic, containing imbedded 
minute crystals of feldspar and of quartz. 

A letter from a very intelligent observer, who has exami¬ 
ned this substance iii its native place, states the following 
particulars respectin|p its position.'^ 

« The vein is first observable in the TownJan# of Newry* 
at the bottom of a banh of granite, about half a mile fronit 
” the nort||iern end of the town, on the, rig^t 6f the road 
** leading to Down Patrick. It crosses the load, and runs 
** due westward, ending on the side of the great road from 
** Newry to Belfast. Its length, so far as hitherto observed, 
“ is half a mile* / 

** The rock* which is coveM with‘mould to the d<^th of 
** about a foot, consists of a. gray granite* The vein is 
** about two feet and a half* or two and a quarter in width ^ 
•* at the places of contact both the^ granite and pitchstqne 
•* are disintegrated, the .latt^ behig almost as soft as cky, 
but becoming gradually harder* as it approaches tlie 
" centre of the vein. llhO structure of 4he vein is foliated, 
the folia being perpendicular to the horizon* aod'ulso to 
the walls; and beside these there, are scaips, t^at run 
** longitudinally, parallel .to the horizon, and pearly . per<f 
** peodicular tothe fofb.'** ‘ . * , * > V , 

Although this substancevpresmils ^ipe peculianty* in be¬ 
ing divisible into rhomboid fragments^ it approaches, m 
this ^pect to the pltch^one.of Arrau , (in lameMar concre¬ 
tions^ which holds as It were a middlephu^ between it, and 
that j^essiug the tp^i^ usii^ Chaiaetefs. 

Mr. diuneson has de^nbed a vein of pitehstone running 
in grluite,** oheervddiby himself In Arrant j and be states* 
ihat p lamellar distinct concretions have been hithinrto.ob^ 
** .|t^ved in the pitehstone of.ihat island oniy*‘t'^ 

o Min. of Sesttah ls]c$* 410* val.d, p. 81. 
t famema^s iMIaedlogj^i 
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The graiitttar sulphate of barytes, hitherto very rare, has Ganular *ul<^ 
been fo^jnd, as the Rev, Mr. Hincks of Cork informs me, by baryte? 

Dr. Wood of that city. On the seashore, near Clonakilty, 
whence a epecimeo in the Museum of Dublin College, 

(No. 653 ) has probably been obtained: it is accompanied 
by iron pyrites- 

9 . Wuveilite. This remarkable mineral has recently been WatelUte. 
found in the county of Cork, at Springhiil near TractoU 
Abbey, about ten miles south-eastward from the city. The 
Rev. Mr. Hincks of the Cork histitution, from whom the 
specimens that 1 have seen were obtained, informs me, that 
it was found at a small distance from the surface, near the 
base of a hill composed of flinty slate, and that he has seen 
it adhering to a piece of rock of that description. But it 
btts occurrefd principally detached in the form of globular 
nodules, irregularly grouped together, and of various sizes, 
the longest about an inch in Miameter, externally coated 
with a yellowish brown earthy crust, and within composed 
of radiating crystalline spiculse, the characters of which 
agree very nCarly with those of tha wavellite from Devon¬ 
shire, described by Mr. Davy;,indeed some of the speci¬ 
mens frbm the county of Cork are scarcely to be distin¬ 
guished from ^me of those obtained at that place. 

Tiie>nost distinct specimen, that t have seen, was a nodule 
about three fourths of an iocH in diameter, in part aflected 
by decomposition, and containing some email spongy cavi¬ 
ties. On its exlernai surface indistinct dihedral terminations 
of tliti crystaUine abbots are discernible; arid internally, 
where it is not dbCOtbposed, Its lustre is higher and more 
gltfssy tbati is ebrnnion in the Devonshire fossil. The 
specific gravity of diat part of it, which was very pure and 
nearly transpai^ut, was 2*34, 

The hudules are in some instances dectdmposed throughout; 
the spiculs^^ having lost their lustre, ac^tiire a dull gray or 
brownish colour, and become much softer than when un¬ 
changed ; and Mr. Hincks has seen some of them altoge- 
th#!r ill the state of clay, apparently from the eflect of de»- 
composition. 

It would appeal* that the fluoirie%m|d, of which Mr* Davy 
has ascertained the presence in thc^ wavellitfe'from Devon- 
Votl. XXXI.x-'APRit 1818, tf shire 
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slj’ire, exists also in that from Cork : for c;lass is corro4«^ 
by heatijij; upon it, in a drop of suipliiirlc acid, a fragment 
of tl;C mineral from eillnrof tliose places. 



On the N&tive C^vntry of the Sohmim fnherosmnj or Potato, 
By Hr.Nj.vr, UN Smith Harton, M. D.^ Mem. of the 
Am. Phil. Comnr.tnicatrd by John Mason 

frooD, Esq.y KB.S, Mem. of the Am. Phil. Soc* and 
P. jL. S.*cf Philadelphia. 


On rhe native 
fouiitry of the 
potato- 
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T he potato 
sojiposed to 
itave been in- 
trodtJced from 
Virginia ; 


but it is not a 
liative of North 
America. 


N tl»e pranfactio7ix of the IJorficuI/urnl Society of Lnvdorit 
there is a paper, by sir Joseph jBanks, on the native country 
of the solatium tuberosum, #or potato*. I have read this 
paper, with rhuch satisfaction : but as my opinions on some 
of the points relative to this question are essentially difTerent 
from those of tlie learned and excellent baronet, I have 
drawn up, without much regard to order, the following me¬ 
moir, which I beg leave to communicate to the public, 
through my candid and learned fiiend, Mr. John Mason 
Good. ,. 

Sir Joseph Banks thinks it very certain, that the potato, 
though not exclusively a native of Virginia, vrus actually 
imported from tlmt part of the American continent into Eu¬ 
rope : and that the seed potato of the English vras introduced 
exclusively perhaps into Britain and Ireland from Virginia. 

It is iny decided opinion, that the potato is not a native 
of Virginia, or of any other part of the North American 
continent; that it was noteTeu known, in a cultivated state* 
in any of these more ilidrthern latitudes of America: and by 
consequence, that ifc was not imported into' Europe from 
these regions of the new world. 


* An Attc»n]»t to aRrrrtajn the Tirac when the Potato (SoUnum tii- 
was fiii'st introihiccd into the United Kingdom, &c., by the lit.. 
It on. ^iI■ JoRcph Banks, hart. K. B., P. K. S. &c. Transaction# of 
tlx’ Ilorticultural Society of Ubndon, vpl. I, part I, art. H, London: 
JS07. Journal, vol. XX, p-1.] 


1 shall 
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I shall here*examlne the grounds, upon which the opinion Ground of sir 
of sir Joseph is founded. J. B«nks’s 

, m, • • <1 1 » oiumon. 

** 1 he potato now in use (solanum tuberosum} was 
brouglit to England by the colonists sent out by sir Walter 
Raleigli, under the authority of his patent, granted bj^ 
queen Elizabeth, ‘ for discovering and planting new coun¬ 
tries, not possessed by Christians,’ which passed the great seal 
in 1584. Some of sir Walter’s ships sailed in the same 
year; others, on board of which was Thomas Harriot, after¬ 
ward known as a matiiematirian, iu 1585 ; the whole, how*, 
ever, returned, nnd probably brought with them the potato, 
on the «7th of July, 1586.” 

Sir Joseph continues : “ This Mr. Thomas Hgrriot, who 
was probably sent out to explore the country, and report to 
his employers the nature and produce of its soil, wrote an 
account of it, which is printed in De Bry’s Collection of 
Voyages, vol. 1. In this account, under the article of roots, 
p. 17 , he describes a plant called openawk. - These roots,’ 
says he, ‘ are round, some as large as a walnut, others much 
larger ; they grow in damp soil, many hanging together, as 
if lixed on ropes; they are good food, either boiled or 
roasted.” 

Sir Joseph adds, that ** in the Herltal of Gerard, which 
w'lis published iu 1597» there is a figure of the potato, under 
the name of potato of Virginia ; and that this writer tells us, 
that he received the roots from Virginia, otherwise called 
Norem bega,” 

I shall now examine the different arguments, which sir Theargumeufs 
Joseph has adduced to prove, that the potato was really in- 
digenoiis iu Virginia, iu the order in which he has mention¬ 
ed them. 

1. He thinks it probable, that the potato was brought 
home by sir Walter Raleigh’s menMt the month of July, 

1586. We have here, however, no pr%of whatever, that the 

root in question was brought into Britain at this time, andi 

in particular, that it was brought from Virginia, But air 

Joseph assumes it as a fact, that the plant, which Mr. Her- 

riot met with in Virginia, and which he calls openawk, is no The ojjenawk 

Other than the solanum tuberosum. Nor will it be denied, 

that the description of the openawk, $0 far as its roots are 

U 2 concerned. 
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Sonjp of the 
Indians call the 
potato now 
hob-be-itac : 

but this of lit* 
tie weighty 


at it simpif 
means 

esculent root. 


openavk 
figured by 
John dc Lrset 


ooncevned, afpplies pr^y well to our froteto. Yet 1 think it 
very certain, that tliey are very difleretit plants: and of this 
the learned baronet would htiBself have been convinced, if 
he had consulted a figure of the openawk* Whether the 
plant b figured in De Bry's Collection of Voyagea,to which 
sir Joseph refers* 1 know not, as I have not an opportunity 
of consulting that valuable work at present. 

Tlie opinion, that the openawk of Mr. Herriot it the 
potato, will, no doubt, at first si^t, be thought to derive 
some weight from this circumstance, th§t, to this day, some 
of our Indians call the potato (solanum tuberosum) hob^be- 
nac. But I apprehend that this circumstance is, really, of 
little consequence in the investigation of the subject; for the 
same Indians (the Lenni-lennape,or Delawares) denominate 
the turnip, which is unquestionably n fbreign vegetable, 
Aoihbe^is : and others of our Indians call the glycine apios, 
which is soon to be more particularly mentioned, kopnisf or 
hapnis. Moreover, the cotfimoti name, at this time, in the 
vicinity of Philadelphia, for the sagittaria sagittifhlia, or 
common arrow-head, the root of'whieh is eaten by the In* 
dians, is Aeft-ue, or which is, doubtless, a corruption 

of the Indian name. It is probable, therefore, thai the 
meaning of all these varieties of a common word is nothing 
more than “ esculent root,’^ or something of the k:nd r in 
the same manner as iuckahoe, or. tue^carkot is the name, in 
the language of other Indians, for several very difiPerent 
species, and even genera, of plants, the rpots of which were 
eaten frequently in the shape of bread, by the Indians. 

1 have just said, that I hav< n<^ an oppoiiunity of con* 
^ suiting the work of But 1 J^gjret this qt^unistance 

the less, sibce John De La0, in his v^ valuable work the 
iVoofti OtUsf 1^ gi^n us some copiou^, ej^aefcs frmn 
fiomihentaries of Hefridt; and among othi^ hr parts 

of ph^ts, which he^j-lescrlibes from that very respectable tra- 
and matheinatitian, 6»e Fleniisb historian has fur* 
bishe^ ns with a d^scciptlpn together with a figure of the 
opemPvk. ’ n ' ' ‘ ‘ 

Af^r speaking of the mays, the^papaw (ahoona triloba, 
XJnrh), and'some other^), De 'Laet say% ** Pisater has et 
alias lerbas, etlam edulus ^p^ Me (in Virginia) 

prove* 
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pi'Qveniaot; 'irapriniie quas indi^ense openatok vocant,'ro* 
tuudae, juglptidi oucis tnagnitudinisj pares, interdum ct 
niullo majores ; nascuntor. humidis e£ pa!ttdosis locis, 
plares inter se coherentes et velult luniculo colligatce; in 
aqua eoetee, aut igne tostie, booi aunt alimerrtiV* 

The openawk, however its, roots may seem to resOmUe from 

that of the potato, must "be, I say, a very different plant. **** 

A bare refereoce to the figure in 0e Laet will be sufficient 

to show the validity of this assertion* Indeed it has not the 

most distant resemblance to the potato. Instead of the pin- ** 1** leaves 

nated leaves of the latter, the openawk has simple ovate 

lea\'«g. Neither do the places of growth of the two plants 

agree very well. We aoe told, that the openawk grows in 

moist and marshy situations, lu such situations who ever 

thought of planting the*pi^ato ? and so far as wxknow any 

thing of the s(ul of the latter jn Chili, where, if it be not 

truly indigenous, it has, at *ioast, been most anciently and place of 

known, it is never found in marshy soil, but in a soil of a 

very differ^t kind : in the fields and upon the mountains. 

It is true, however, that De Bry, according to sir Joseph 
Banks, places the openawk merely in a damp soil.’* 

It may be askad, why place so mucb reliance upon the De Laet*s 
figure of the openawk, in the work of De Laet ? I answer, 
that mhny of the figures of vegetables, animals, &c., in the 
Novtts JOrbif, though merely cut upon wood, are far from 
being inaccurate representations of the objects they are in¬ 
tended for. Lihnseus, Willdenow, and other Naturalists 
have not been ashamed to refer to some of De Laet’s icons ' 

of plants.—See ifi the Species Piantaum polygonum sagit- 
tatom.—But, I rei^t it, it is sufficieot to cast the most 
superficial glance upon the wooden cpl^ 9^ openawk, to be 
fully satisfied, that it could never* Jl|pye been intended to 
represent the solan am tuberosum. • 

1 wish it were as easy to determine, what plant the ope- 
nawk is, as what it is not. The Ascription of the root an* {jerriot an* 
swers pretty exactly to that of the glycine apios of Liniueus, 

* Kowt Orbls, Mfu DsieHpiionia occidentslU, Libri XVIII. 

Aiithore Jtwium de Last Aatverp.,. ili, cap, XXJI, p. 90. Ludg. 
lUuv. 1600. 

a very 
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wluch i£ a. 
plam well 
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ture : 


but r>e Laet’ir 
figure not 
like it. 


pJaus nivn- 
tionef) uy cje 
Lai.t. 


a very common plant in many parts of North America, t.ntJ 
perhaps no where more comrnou than in Virj^inia. This 
fine plant grows in moist situations, in a ricli soil, us along 
the bunks of our rivers, &c. It is well known V>y the name 
of Indian potato, wild potato, earth nuts, ground nuts, &c. 
The root is so abundant, and so well tasted, that the plant 
is worthy of being cultivated; and the more so, as ev<>n its 
seed, or ** pease” as they are sometimes called, when boiled, 
are deemed a delicacy at the table. 

But De Lact's openawk is as unlike glycine apios, as it i« 
unlike srilanum tubeiosurn. Indeed, [ must dismiss this 
part of iny subject by candidly confessing, that I know not 
what plant the openawk is. Perhaps, it will be found, in 
the course of farther inquiry, to be a species of one of the- 
* three genera, arum, pothos, or sagtttaria. 

Other esculent Beside the openawk, De Laet speaks of, 1. the 
okeepevavk. This is, unquesiiouably, the vast tuber, men-' 
tioned by Clayton (^Fhra Virginica, p, 17d)> which I rail 
tuber tucca. 2, The kauiurpenauck, which has a white 
root, “ ovi gallinac forma et magnitudine.” This I fake to 
be a sagittaria. 3. TsinaWf a climbing plant, of which 
bread is made, is bsuspect, a species of siuilax. 4. Coscu- 
shatp. Of the root of this also the Indians made bread. The 
plant grows in moist and stagnant places. The recent juice 
is potsonmis and must be expressed before the pulpj* and 
fibrous part can be made into bread, I’his, certainly, is 
not’solanum tuberosum, but, if I mistake not, a species of 
arorn. I take it to be Captain Smith’s iockawkovghe. 
5. Habascon^ “ a hot root, of the shape and size of the 
parsnip”: perhaps the root of some species of angelica. 

U. i am sorry tliat 1 have not au opportunity of consult* 
moiiy oi intle herbal of OqT^pd* But I readily fake it for granted, 

* ■ that what this old vft’-iter has said relative to the potato is 

conectly stated-by air Joseph, Allowing this to be- the case, 
. ^the fiftatement is not of very juaterial importance in the pre* 
seiit inquiry, Gerard may have meant nothing more, than 
that the plant was said to have come from Virginia, or 
Norembega. Every botanist knows how vaguely, or errone¬ 
ously, the native coun’tries of tnany vegetables are men¬ 
tioned, even in some of the best and most classical works on 

thfs 
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of 
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science. Have not the plants of Canada, New York, 
and Pennsylvania, been asserted to ^row—])ei‘hups exclu¬ 
sively—amon^ the toupiuamhoes of Brazil? Even Linnnpins, 
speaking of aconitnm iincinatnm, saysH.ibitat-in Phila¬ 
delphia.” I presume, that Vie intended to say, Peunsylva- 
nia, though I think the plant has not yet been found wild 
in any part of this state. Hardly any part of botany stands 
more in need of reform than that which relates to the //afii- 
#ot5of vegetables. Zoological science, toe, in this respect, 
may be greatly improved and corrected. reypeci. 

And where was Norembega? T believe the geographers wh''!'*'was 
would find some difficulty in determining this point. In t)e ' 

Laet’s map of “ Nova Anglia, Novum Belgkim, et Vir¬ 
ginia,” we find the word ** Norembegua” laid down far to 
the north of the raost^northern limits of modern Virginia ; 
somewhere about latitude 45 ! The historian tells us, that 
he is at a loss to determine tjic situation of the celebrated 
city and river of Norembegua, concerning which many fa¬ 
bles have been written. He conjectures, however, that the 
rirerof this name is that called by the English** Pennobscot.” 

** Qui auperioribus annis de hisce regiouibus scripserunt, 
multa fubulati sunt de celebri oppido et ilnmine iVorum- 
hegua” &c. Lib, ii, cap, XVIII, p?55. 

That the potato was not brought from Virginia, and 
that it is not even a native of that part of North Ame-v irginia. 
rica,*wil!, I think, appear more than probable from this 
striking circumstance, that not one of the earlier visitors 
or describers of the country has mentioned this vegetable, 
in their lists of those which they found, either wild or culti¬ 
vated, among the Indians. In Mr. HerrioPs account there 
is no reference to any thing like the potato, with the ex¬ 
ception of the openawk, and a few other esculent roots, 
the aboriginal names of which f*ltare already mentioned. 

And although I may not be able to^i^y confidently what are 
the precise species of plants called openawk, kaistucpenat^ck, 
tsinaw, coscushaw, &c., 1 think I have been successful in 
proving, that the solanum tuberosum is neither of them. 

The silence of Herriot, in regard to the potato, is with me Herfiat, an 
a circumstance of considerable vj^eight. For this writer was joeg 
no comtnoa observer^ He seents to have examined) with 

’ p«uto. 
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nice and philnsophtc attention, tHe m^nnere, tke customs, 
&c., and to have paid particular attention tu the dieteiic 
articles of the Indians* Had he found the solanum tuhero- 
sum in Virginia, either as cultivated hy ^ese rude people^ 
or as growing M'ild in their woods, &;c*, he would not have 
neglected to give us some information on the suihject. 

Nor is the potato, mentioned as one of the indigmous 
plants of Virginia by the famoua Captain John Smith, who 
came into that country in the very first years of the IS^h 
century, and who'resided there a long tim.e: certainly long 
enough to have made himself acquainted with a vegetable of. 
such primary importance to the colony, if it l^ad really ex^* 
isted thereand especially if it had been cultivated by the 
Jjndians. It is true, that Smith does soine mention 

of the potato: and 1 shall, afterward avail myt^elf of what he 
has said on the subject, as one of the mo$t powerful argu- 
menta in support of my opinion, thatthie potato was entirely^. 
unknoHo in Virginia, when the. first ipngliab colonists look 
possession of tiie country. 

I hepritatoDot lo truth, 1 do not find, that this vegetable is mentioned 

® of Virginia, or as cpltiyated in this part of the coo- 

by any tinent when it was fir«it discovered, by «^ny writer who had 
good authority (.jjjgygj good opporHinity of obtaiqing precise informatipp 
but Mr. Jef- on the subject, except by Mr. Jefferson, the ieproed,presi- 
fer-son 5 Philosophical Society* 

'J hia gen.i:leman meutipns the potato aipopg the yeg^ables 
which were found iii Virginia when first visited by the EiigK> 
lish ; but (be add^t) ** it is opt said i^'hether pf spnntaaeoos 
and supposed grpwtb, or by cultiv.^tion only, l^pst probably they were 

Come h^ud^ alopg the 

south. continent front onp uabon to uuqth^ . 

His authority I knpw not friom wbht source qf.^pthority Mr. Je^ersoR 

knowneaTiy potato was found in Virginia, 

th«re not inc»,‘whan first visited by English* It is not altogether pn- 
tioned. likely, that iny iilustrioua friend was ipided by the same 
passage in which misled sir Joseph Banks; by the 

short Jttid imperfect dencription of the tiuknoarn openawk. 
Mr. JliffersoD did not pb^in his inforinatiou frpm Mr, Btverr 


• JSlates on the §tatc of Vk*iift(a,, prighial ^itlon, |tRge 6®. 
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Iry, « respecUble writer, who an interesting little 

work on the history oi’ Virginia eiirly in thfe sixth ceniory. 

Mr. Beverley conld not 6nd the aotannm tuberosum in Mr, Bevarlef. 
Virginia, He says, ii34ee<l, that the native Indians “ had 
origlnatiy amongst them Indian corn, pease, beans, pota* 
toes, and tobacco,’* But he afterward gives a move particAi* His account of 
lar account .of their potatoes. “ Their potatoes (ije aays) 
are either red or white, about as long as a bey’s leg, and 
aometiinesas long and big us both the leg and thigh of a 
young child> and very much resembling it in shape. 1 take 
these kinds to be jtbe same with those, which art* represented 
in the herbuls to be Spanish potatoes, i am sure those 
called Kngtish or Irish potatoes are nothing like these, eitljcr 
in shape, colour, or taste*'”. 

This in, certainly, unimportant passage. It almost proves, This 
what I hope to render quite certain in the sequel, that the 

^ 1* • .L t • L .1. ■ coluolvuJui 

indiutis of Virginia were entirely unoequmnted with the so- bauias. 
lunuin tuberosum, when theSe people were first visited by 
the Bnrapeana. The long potatoes, > which Mr. Beverley 
mentions, are, certainly, varieties of the convolvulus batatas, 
well known in the United States by the name of “ .sweet 
potato.’* Bat it is a fact, that beside this valuable plant, 
which the Indians of Virginia, &c., have, for a long time, 
cutrivoted, these people ate, though 1 think they did not 
cultivate, another species of the same genus, the convolvulus 
pandiiratua, which is still known in somejmrtsof the United 
States, by the name of ** Indian potato,” 

Descending farther eonth ipto Curolinu, we cannot disco- The potato nftt 
ver, that the Indians of that great tract of country possessed iJ? in*” 

as a native, or cultivated as a foreign, {ilant, the solauum troducedby 
tuberosum, 6e/bre' ’th*9r intercourse with the Europeans. Europeans. 
Mr* LjawsOn, who redded iii Carolina, in the very first Livson. 
years of the 18th century, "mentions'pMatoes as Aotqe of the 
*• garden foots,” th»t thrive well io'^Cttfolinaf. He does 

. » 

• Tl>c faiuory of Virginia, four parts. By a native and inbabitant 
of Che i^ace. fages 126, |87. ’toudon: 1?2S. 'The second edition. 

* V ^ 

t The garden roots, that thrive well in Carolina, are carrof*, leeks, 
parsneps, tuineps, potatoes of several.de!ieate &orts, ground.articirokes,** 

Sfii, Anew voyage toCaiolUht, &C.J. p.77. London; 1709* 4te. 
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The Ifrf iims 
'terj 

i;tvuig lumes, 


not mention them in his list of the indigenoiife pli^nts of the 
coniitrv ; and 1 am led to believe, from his manner of ex- 
pressing birnself, that they vrere not cultivated by the lu- 
Itonamctn dians. It is to be observed, however, that this intelligent 
Indian irsU's tniveller mentions the Indian iiotnes, among two of the 
hjr nations, pf the potato. This, however, from whot 

1 have already, said, is no manner of proof, that the solanum' 
tiiberosum was really an indigenous plant in North Caro¬ 
lina, where Lawson made his principal observations and i»- 
Thf Indians fpliries. Kvery one, acquainted with the Indians, has been 

at struck with the qnickness of their mental perceptions, and 
gtvuig lumes. * ^ 

with the rapid ease with which they’bestow names, often 
very signrHcant, upon new objects, especially natural ob¬ 
jects, whicli they have never seen beforef., ,, 

Colonel Haw« friend, Colonel Benjamin pHwl^^itt»> who resides as 

**5*1 public agent from the government of the United States 
among the Creek Indians ;^nd who is* perhaps, as welt ac¬ 
quainted with the histor}', mauners, state of improveipent, 
&c., of these and other southern tribes pf $avages, as any man 
thatall the in America; assures me, that ail the Indians, with whom he 
Indi^-ascribe is acquainted, agree iu considevinjg the solanum tuberosum 
as a foreign or strange plant in their countries; and that it 
powo to the is only within a very few years, that these people have begun 
whites, attention to the cultivation of this plapt* which 

they explicitly say they received from the European Ame¬ 
ricans, or whites. - 

Bartiam's te»- Mr. .William Bartram. (MS. jaeiteA me, speaking of the 
tuQoof. southern, Indians of Carolina arid Georgia) says, ** Their 
vegetable food consists chiefly of com (sea), rice, convol¬ 
vulus batatas, or those nourishing roots usually called sweet 
or Spanish potatoes; (but in the Crec^ confederacy^ they ne¬ 
ver plant or eat the sotannin tuberoiiim, dr Irish, potato, 
" vulgh.”) : ' ' “f*, 

Other similar i inigbt, ?witholaf difficulty, ^ On tp adduce many 
ftrgancKis ,other proofs, or arguments, similar to those already menttoir- 


thatell the 


whiter. 


Bartiam's te»* 
timoof. 


* f'he Toarar-oras an^ the ^occoni,; Ahetvro Indian tribes mentioned 
by liSwaon, call potatbm, ttnleite and ^a«A. ‘ Thsa* iqbas had much 
comiduntcatioJi with tlie £oglimi ataufarly parkid. 

tf ' 4 . t > . » 
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«d,«an teiniing to es»tal>lisib my position, that the solanuin 
tuberosum vias not found, eiMer in a wild otin a evltiruled^'^^*^^’ 
state, in Virginia, or in any of the ndjacent countries of 
North America, by the first discovert-rs and colonists df 
these portion'- of the hew world. But iV. is time, perhaps, to 
try the question, which we are examining, by another set 
of arguments. 

I have already said, that Captain John Smith does not Smith's testi*. 
mention the potato among the “ indigenous'”' plants of Vir-* 
ginta. But this gentleman is hot wholly silent on the sub¬ 
ject of our plant. On the contrary, his Hhtorie conmius a 
memorable passage, which seems to'have escaped the notice 
of sir Joseph Banks, Mr. Jefferson, Mr, Willd^iiow, bayou 
H umholdt, and all the other writers, who have contended, 
that the valuable, esculignt plant, of which Ve are speuking, 
was originally found in Virginia passage from which it is 
safe to infer, at least, thus ftiuch, that the potato was hot 
A flown &y the earlier colonists of Virginia to inhabit that 
country, either in a wild or in a cultivated state. ' 

Under tl^ head, or date, of l6l3. Captain Smith says, HU account 
that by the return of the ship Elis^abetb to Virginia, from 
Biigland, potatoes Were broifght intc^ tho.tJountry. In potato inu> 
this ship were brought the first potiitd roots, which flourished ^*‘^K‘*“** 
exceeflingly for a time, till by negligence they w'ere almost 
lost (all hut two cast-away roots) thiat so wonderfully have 
increased, they are a matne releefe to all the inhabitants.” 

On the margin of the page, we read ** A stpapge increase of 
potatoes*.” ' * 

This 

'a -The (ikmcran Histone of Virginia, Kew Eaglaad, apd the Sum- 
-mer Isles: with the names of the Adventurers, Plantera, and Quver- 
itours, from their first beghiniag An : to this present l6U4, &c. 

Captaine John Smith, soinctymes GoTurnour in lluun; Comitryes, 
and. Adtniriin of'Key''Ea^and. 17 II* *^*tt*lt**t' l6ja4.-"It may 

not he amiss to take, notice, in this place, of some of the roots whicU 
l^aptain.Smith meptimw SS indigenous in Virgin.a. The chiei^ root Foots men* 
they-(the l«dhme)i’hav.o.4he food is vailed It groweth tinned by 

- like'a fls^gy injaiaarishes. in ofic day 9 salvage will gather sufficient 
for a weeke. These roots are pinch greaUicsse and taste of poto- 

They vse tn cover a great man^ of them wiib oke leaiies and 

terae, 





iTMivs cstnrm e* tbb mtaia. 


Tl(i» an •ini'- 
tact. 


Thift M, certaijily^ as 1 bitr# «ajd» an importaWf passaga io 
the history of tlie aolanum tuherosuoi} and ti;^eed in tb.6 
.history of the di#'auo« of esculent vegetables over the 
eorld. The potato has suNit confidei^ly been supposed th 
DtSerrst dates be a native of Virginia. From this portion of North Arne* 

Banks hoagines it was hronght into Britain* 
the potato. on or about the IZT^th of July, 1586 . Another writer sup-^ ^ 
poses that it was hftwght froia Virginia into Irelaimi in ’the 
year '' ^ ■ 

Not a nathreof |t ig now,‘I thfuk, most sttisfactorify s1iowh,'that the por 
tato is .not one of tl^e kidigenawi planhi of Virginia: and* of 
course, that it could not have been brought from that coaiti^ 
try, as early as the year 1586. U is ahfhsnr,' that, so far from 
being a native of Virginia, this country meeived its /$r«l po- 
tatoes fmm nritaln, mto whichihtiit hdvd been iotroB* 
Id years before dared from some other an^ more soufhetb oif 

theship Flliaabeth, in tbe^year l6ld, nlaiht'^h y^ra h^ 
brought to fore the peiiod at which these roots are ^opposed by Mr. 

Willdenow to have heen bvotlgfai into Irdand lrotn Ameo 
nen. * _ , ... ^ 

•We see ton, that, af^er ^louTishing vei^ wd|l for a Iroie^ 
the crops were, in it aiea6uie,v1o»t; hhd tiiat the etopk 
of a very important tNct^ viras hap^fy pr^erved by ** two 
casNaway roots,” aad behiune, in the coarse of a vdfy few 
years, ** a maine yeleefe to all tbeinhabi^iits** ,of a cQiintYy, 
the ppenatpk, (oeki^^mgke, and simiiftf '^ihts of which, "am 
of sniall. value in cnmpatiion of tiibarcauoi'bf 

South America. . ^ • ' 


Yngiuia, 


bat c:«rricd 
thkher from 
Europe 


]rd.tiK! frtHQ 
America* 







and then caret an with mirth Ip lld^'paaajtr afb^coif pit j ovtv 
it, on eaitb side, ’they edntlanea|pei^ they dire' 

«st it. lUw it h no Ixaln;; then |»oyB<^'a$^*Wttf roti^d^ cweeptdt 
be tendrir and the heat ahfted, or slie^ and dried in thb rnwnr^ 
mixed with hhe, it w^ prichle and torment 

.the throiit imd yct^ thiy yiMe this ordinarily fer^ 

bread ” . pagwr id, ey. This h o^ainly not solaottm 

t nherdsi^., f **^1** ji| tchej^n ^fqpdewa i^,arttin,#i|d. I |hiah aenttt vlrg^- 
eomi *|VWy ikive apothrar iroote Ihtt 

this ^th'mentions as a n^citfe. ; d|y«lko, ^ 
md« 9 tuuyU. ^Vh«Amt'of tbeiw i[dj|^ent!and medi- 

ciae: tte latter merely as a (dgment^ i^ehut tmy thing Hh* 

u^iaitum is^erantm. 


Sir 



KATtTB cquHi'iiy or tm potato. 

Sir Joseph Siuiks is not th« only late writer, who&e correv't 
acquaintance with subjects of natural histoi^'entitle their opir 
nioiib-atuji conjectures to atteutiou, that has assumed it as a 
fact, that the solanum tuberosum was originally lound in 
Virginia; 

The learned Mr. Willdenow, a botanist of tlie lirst or* 
der, says—** After America was discovered, many plaute, 
were imported, and grew in our climate* The potato was 
first described by Caspar Baubin in I$.QO; and sir Walter 
llaleigh, in the year ifiss, distributed the first which he 
brought from Virginia^ iu Ireland, whence ail Europe got 
them**’. 

This pamage contains some errours, which itmiay not be 
amiss to correct* 


Sir J. Banicc 
not snngufcir la 
hia opinion of 
the native 
country of the 
potato. 

WtlWcrowi, 


lilts passage. 


t. Sir Widter never yae in Virginia, though several au« ret)]rect<ng 
thors, beade Mr. Willdenow, seem to su]>|>o&e, that the 
illustrious ]IUiglishman visited, in person, this portion of 
Atneriia. 

ll. In i€93 Raleigh was not livingw Five years before 
this period (in October he lost his head uppn Uie 

scafibld, to the eternal disgrace, if not of his iialion, at least 
of the feeble mpnurch, who then presided over lu 

Ill* There is, 1 think, no proof wftatever, that Ireland 
was HCk exclusively the first European depot of the potato, 
as Mr. Willdenow supposes it to have been. 

Mr/Loskiel remarks, “ Potatoes are originally a North Lo.k*eL 
American root, and are sold to have been first brought to 
Europe by sir Waller Raleigh* They are cultivate by * 

tome of the Indians t*^ ' 

On the subject of the potato, Baron de Humboldt has Von Hua« 
said a great deal rand it io eyident^ that he considers the 
history of this root m intimately conaeffited with the history 
qf the Americans. •• • 

The potato,**’observes my ingeniotm lirjeiid (aitb whom The pouto 
I have passed manyjboun^ in fin^ul codyenoifiau), ** pra^ 


• Tti« PriaripltS oPBotepy, aafi of VcfetslAs Fhil.Mopl)ys British 
trsastatios, as)0, , 

t ik« t^sl^aitedl Brethrea Staopf theliMthms 

inJi^onb Aiasrica< By i^eorgi Rsary ItOskiel. Faitl, p, fis. 

seats 
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Spots US with another very curious protjlem, \i^heii wo cons!** 
not known in der it in an historical point of view'. It appears certain, that 

the*arriTaf^of^ was not known in Mexico before the arrival of 

the Spaiiiards. the Sputiiurds. It was cultivated at this epoclin in Chili» 
Peru, Quito, in the kinj^dom of New Granada, in all the 
Cordillera of the Andes, from the 40" of south latitude to 
the 50" of north latitude. It is supposed by botanists, that 
it grows spontaneously in the mountainous part of Peru* 
On the other hand, the learned, wlio have inquired into 
the introduction of potatoes into Europe, afiTirin, that the 
potato was fonnd in Virginia by the lirst settlers sent there 
by sir Walter Raleigh, in 1584. Now hov^ cah we con¬ 
ceive, that«a plant, said to belong originally to the southern 
hemisphere, was found under cultivation at tlie foot of the 
Alleghuney mountains*; while it unknown in Mexico, 
and the monntainoua and temperate regions of the West 
Indies r Is it probable, th<^ Peruvian tribes may have pe¬ 
netrated northward to the bank$ of the 'Ruppahannoef,^ in 
Virginia ? or have potatoes first come from north to south, 
like the natiops, who, from the seventh century, have suc¬ 
cessively appeared on the table-land of Analiuac? In 
either of these hypotheses. How came the Cultivation not 
to be introduced of"preserved in Mexico?’* 

j 

* Why at the foot of the Aheg:hatt(>y mountains ? afimittine, that 
the potato was rc-ally hivjught from Yirgiiiia in l.'JSS or ISSfi*, it 4i4 
jlM)t come from the/oot ofthese North American Andes, No .English¬ 
man had penetrated, at this, early period,, as far as the Alieghaney 
chain; or even, Iheiieve, a« far as the mOre eastern chains, called 
the Blue Ridge aod North ^oilntain. The Spaniards, indeed, near 
half a ct;ntury earlier t,h<m ibis had evep cromd these monn- 

taiiks in, a ttioiV! southern cllinc- I alfiideto the march of-Pt de Lotova 
army. And these Spaniards, I may here add; found ATr. 

Hnnib«ddt takes the opeii|Wk to be the potato. Rut the opeitawk 
was not'a moan lain 

f Why mention 4he Rappphaanoc? Has. any one said, that the 
openauA was found etpteiolXtf in the ncighhourhood of this yirer ? 1 
have nodoubt, ^owever, that Peruvian tribes, that is, lndiauf> ape' 
ciflcally, and even varietally, tl»«;<}ame, inbahited both the valley-of 
Quito, had lands which faorder'tfp^p the RapfiahnundH^dti Virginia; 
and eWn upon nmeh mom,northern streams.. But the dlsctissioa of 
this subject helongs to onother'wtay. ^ 

i «W€ 
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•* Wekoow^ot asifigle fact,” oontitiues Mr. HaraWoWt, Nosmgieiact 
•* by which the history of South Anieriea is otmiiectedi with 
that of North*America. In New Spain, the flux of nations wiy •«' Narth 
was from north to south. A great analogy of mannera and 
civilization has been thought to be perceived between the 
Toultecas, driven by a pestilence from the table-land of 
Anahuac in the middle of the twelfth century, and Um 
Peruvians under the goverument of ,Munco Capac, It 
might, no doubt, have happened, that people from Aztias 
advanced beyond the isthmus or gull of Panama;. but 
it is very improbable*, that by migrations from south to 
north the productions of Peru, Quito, and New Granada, 
ever passed to Mexico and Canada”. • 

“From all these considerations, it follows,” says Mr. Tlie op«nawk 
Humboldt, ** that, if the colonists sent out by Raleigh supp«^by 
really foAind potatoes among tlie Indians of Virginia, we HumboWim 
can hardly r^use our assent td‘;(he idea, that this plant was ^ thei*«anA, 
originally wild in some country of the northern hemisphere, 
as it was in Chili.-^ The interesting researches, carried on 
by Messrs. Becmaney, Banks, and Dryander, that 

v«seU, which returned from the bay of Albermarle in 1531), 
first carried potatoes into Ireland ; and that Thomas Har¬ 
riot, more celebrated as a mathematician than, as a naviga¬ 
tor, desjrribed this nutritive root by the name of openawkm 
Gerard in his Herbal^ phbUsbed in 1537* calls it Virginian 
potataleil or novemhegtu The Very name by which Har¬ 
riot describes the potato, seems to prove its Virginian origin. 

Were the savages to have a vford for a foreign plant, and 
would not Harriot have known th6 name piyuaf 

Baron Humboldt seems, - upon the whole, to think the Another mis « 
solapom tuberosum was r^lly found in Virginia; and that 
it is the opemtwk of Hemot. He intimates too, that it was 
found in a eulthated state, in that ce«#iti:y. For this sus¬ 
picion there is no authority. Even tllf openawk was not 
cultivated. It is evideot, however, that Mr. Humboldt,, 


• 1 think it very probable. 

I ^ 

t Potitiesl J^ssy oa.tbe jkiagdom of New Spain. 


ik^MIuinbOiat. Vob II, p. 
I'orlr, isil, octavo. 


*44<*«3S1. 


By AlexHHdrr 
traDslaiioo, New 


while 
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while carrvinjT on his speculations concerning the native 
who IS pp lU- country t * tin* potato, lies under the pressure,of a favourite 
Alltel b* ,,,, —inV opinion a ven feeble one,-—that there is 

theus. lit t a Muj,le iac% by which the history ot South America is 

connected with that of North Aineiu*a^\ 1 shall examine 


Thf histoiy if this theory in another place. 1 shall fien endeavour to 
^iiMiand show, hv iiii atUhitioii to different spectcs of vegetables- 

houih \t.ic- . , ^ A, j. j » . , . » 

ncd caniieeted vchirh w€te uuqnesUnmbttf fmm tn a ruitiUtated state w the 
by vinous two /imeticas, that there is not only a “single** fact, but 
that theie are many facts hy which the h»'<!tory of South 
Amciicd IS connri.ted with that of North America. 


bfnjamin smith barton. 

PhVath fjthiot 

January the I3ih, )81«. 


XL 


0/. the Produetion of Phrfrieal Preiffment hy jFHrtion* 
By J. D. Maycock, Af. D* 

4 

To \V. NICHOLSON, Esq. 

SIH, 

law of fUv- JL hr intercHting discoveries of Wilcke, Atipintis, Volta, 
tri( a) excite- and Other expt nmetiteis on the two elect unties, together 
with th'Mt suit of several experiments hy Or. Oovy*, and 
the fat Uy which I lately comttttmicated to youf^ lead), by a 
fair induction, to a general law, which may be thus express* 
sed t The contact and separation qfdissimi/ar bodies operate 
as a came of electricql excitement 4 and the chorgct which is 
assumfdy after sepat^tiony hy one hodpyh prcciseiy typposite to 
ihaty ahkh is acquit ed hy the other. 

Ills Rciural * Th^ existence of this law, ni relation to a variety of bo* 
die*, is demonstrated; and, as far as the investigation 
ha<i procc(.ded, it appears to affect all in a greater or less de- 
gi-ee 1 think, theieforc, we are warranted, by eyery priitei* 

4 

* Philo*. Tran*, 180? f 3oiim. V(U. XX!1X. 

pie 
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file of ratidnalotheory,* to receive it as a general and welt 
esta^ished law in electrical science.^ 1 have already endea¬ 
voured to show, that the decomporitieh of bodies by galvaii^ 
ism depends oh the operation of this law; and that the operates in gaU 
cominonly received opinions, respecting the excitement of 
the galvanic battery* are entirely inconsistent with it. The 
object o/the fallowing pages is to prove, that the excitement and >s the 
of bodies by friction is referrible to the same general law, m^,^b^**''*** 
and is the effect of the contact and separation of dissimilar friction* 
bodies. 

In what manner the contact and seiMration of dissimilar How it causes 
bodies operate as a cause of electrical excitement, I do not explain. 
prCrend io explain; nor am 1, at present, anxious to deter¬ 
mine, how much of the effect is to be attributed to the con¬ 
tact, how much to the |eparalioin : it is sufficient, for the 
purpose of my argument, to repeat, that no excitement is 
Visible as long as the bodies are in contact; and that, imme¬ 
diately as they are separated, they indicate opposite electri¬ 
cities. 

It must be obvious, thot, while we are drawing one body Contict and 
Over another, a number of points in the silrfece of the rub- separation 

ber are first brought into contacA: with a corresponding set of efl^iruf^ub- 
points in the surface of the body rubbed; that they are then 
separated froni them, and brought into contact with another 
set of points, and So on, until the oee body has passed entirely 
over the other. Now, at each separation, if the bodies be of 
different kinds, whether conductors or nonconductors, the 
general law, we have «iat^, must operate, and opposite 
electrical states mnSt be excited in the separated particles. 

So far, therefore, the excitement by friction, and the excite¬ 
ment by contact and separation, appear to be referrible, in a 
general manner, to the same principle. We shall now pro¬ 
ceed to a mote pUrticnlar coUsideratidfl Of the subject, v 

The principal fiicts, relative to the excitement of bodies principal ftcH 
by friction, iriay be expressed in the five following proposi-t'^^^i^e to ox. 
tions. 1. To produce exettephtni bp^cHotit it is essimHotfy 
itecessary, that one, or both the hoddestmployed 'in the opcifia* 
tim be theetasitf efehtrks* 3. J^iwo eleetFics, Oran^ 
eieettie and ai* insulated conductor be emplt^ed, the one^odp 
ftfill, after the operation^ indieatAaa electricity opposite to 
Vor. XXXI.—Apait, 1«H. X that 
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\Vh\ one of 
♦he bochc!! 
mu*^! ht: an 
•if'Ctrjc. 


th^t which is mdieated Iff the cdher. The effeet 
performed with one eombination of dissimiJnr bodies is 
csit from that tohich is hy any othir eomhimtMih 

4» The friction of two bodies^ simitar in all respite to o^e, 
another^ produces no excitement. ^5. If the rukbtfrtfa^ 
trical machine be insnlatedt only a very sUgtit charge c«ti 
accumnhtedin the prime condnetor } and, wider suck^cireum** 
The e agree stances, the action of the machine soon eeases altogether* 

'•Mtii iK- gene- agreemeut of the seooftdt ai|<J fourth pro|3(Osition8 with 
'the general law is too obvious to require being poiuteti out; 

and it will not be diiHcult to slwur a perfect agreeniieut of 
the first and last propqsitioui^ with the Mnae genurol 1aw> au4 
in this mstnner to justify its applicatibu to the ^eiiteateut of 
bodies by friction. 

In the first place, lettt.sc4?usider, wheuQe proceed# tbe ne* 
cesbity of one of the bodies, emplo^'cd to. produce excitement 
by friction, being an electrif. If que couductqr be^rubbe4 
on another, no evident excitement is.pro(j|uced ^ for in equse^ 
quence of the free couiniufjicaUon between all parts of.ja^, 
conductor, and between conductors iii copta^ct, ibe charge 
is removed from each set of paftictc^i itntuediately as^it is 
excited in them; or, ip pthfir words, ^»|iring; U**? frkripn of 
auch bodies bn one'anotbcr, opposing powers. operate; the 
contact; and separation of dissimilar Jodies, tending to pro¬ 
duce excitepieut; tmd conducting quality, teudlug to 
destroy excitement., , ff, either of ^be cd»pecte4 

with the Earth, the electrical stata.qf b^tli must be precise)^ 
the same as that of the Barth:' if ibey be both insulated^i 
they must possess similar 4R long; thej|; 

are in contact by, the am!al||^'p^sicabppmt&.» and 
qu ently there dab bo no-excitement when ex¬ 
citement is produced by thp contact anq W^ 9^ two 

insulated di^ifulluriha^es^pue body^amutnes up elecfrica^ 
spite, preci^dy w^hiclt 

, pther..I Wbep? tWrefbrCi the,«me cp^miipr ba# bpeu^drawn 
compmte^y oyer remain* 

dian, qf particles,, 

;beeu In^'rmviva'biy, 

«i|ien ^shared'^with .tbc ex^ 

«:|icd4^«rticle# belpng.., this r^sopiug. 



or tLBCTiticitir by FEterioY. ^ S07 

• 

1 repekti that* no excitement of the YoUaie takes 

place except extensive surface of orie plate be separatee!, 

, perpeh»(iiculttTly, from the correspondinif surface of the 
other, so that all points of contact betvreen the two piatea 
be br(dtcfo at the same instant. If one plate be made to slide 
OvBr the other, or if, after thitir sepofaticn, they be connect¬ 
ed by the smallest points, no exoitemeot is indicated by 
either. • 

The result is, however, drifereht, if the ^periment be per- Excitement of 
fbrmed with two electricSi or with an electric, and a eo^doc- ei:ectriail*”ina 
tor ; for-tbe charp; wbtcK iVex^led in otie set 'of particles chine, 
of an eiectde, n retidned by .tbl^, and ts not shared with 
the rest of the body, to wHieh they belong; consequently, 
when any body N drawn o]d^ the aarfaee of an electric, it 
leayt^ a permahenf cbkrj^m alt parts, with which it comes 
into' contact. As, therel^re, the pertictesof the cylinder or 
plate of a oomindn electricat nfachtne are separated from 
tlie rubber, they acquire a charge, which, as often &s they 
pass near the ^me conductor, is partly removed; and from 
the alternation of these operations, during tlm revolutions of 
the electric, a charge is.accqtndlated t'nthe prime conduc¬ 
tor, until the whole of tbie body, if it bc^ insulated, has ac¬ 


quired a degree of excitement, equal to that, which the 
action of the rubber is capable of givuig to each particle of 
the eieet/lc. The prltnerfonductdr draws its charge, by de¬ 
grees, from the exdted piwticli^ of the plate, or .cylinder, 
as they successively pW ndirlt^ but, Ipoih its conductiug 
quality, gives it, at Mcei tOaBy other eondnetor. It is evi¬ 
dent, tetat no wccaoittla^bii asm i^ke place in the prime con¬ 
ductor; While it k cownecti^'^^ tee Batth; and it is 
equally obvious; ’teat a' edWductiog body, placed near fo 
the pyima oOWduetdr, wiHi by removing small charges', ak 
hmt as'they are pro^cs^, "e£fecteaUy ttk Acquiring 

a high degffte oSt ex^teihent. We may^Mso ol^warve, that 
the actlOh of an' eltetrl^l iimebine ^eb'i^ • 

the lowger if |s cowtiaued: % wr^etllilba of tee opfemtlont# 
we have ea^mnud, eaWtek d eooli^eiWlde augmedtatioii of 
temperatete,^ wb^-ls action of 

bodies, and adapts tee rdbberperifhctly to the electric; int. 
cWstequence of d of p»ih#are exited 


X in 
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Necessity of 
the rubber'^ 
comnuiiii' 
catinsr with 
the Earth. 


All I he jjhcno- 


in a given time. The fact, therefore, which'is expressed ill 
the first proposition, and which is fully estabUsbed in prac¬ 
tice, is in all respects consistent with the proposed theory. 

Now, from what has been said, it follows, that, if the rub¬ 
ber do not freely cemitiunicate with the Earth, it must 
come negatively electrified, by the same operation, that 
gives a positive charge to the piitne conductor; and conse¬ 
quently less and less qualified, as the experiment proceeds, 
to produce a positive charge on the plate or cylinder. We 
therefore, perceive a sufficient reason, why, if the rubber be 
insulated, the prime conductor acquires only a low excite¬ 
ment, and the action of the machine ceases altogether in a 
very shorf time. 

The reasonings I hove employed apply particularly to 
We oil electrical machiue in its present improved state. The 

prinespJe. principles of my argument may, however, be extended to 
every experiment, in whicK excitement is produced by fric¬ 
tion, and will, if I have not entirely deceived myself, afford 
a perfect and satisfactory explanation of the phenomena. 1 
would, therefore, draw my observations on this subject to a 
conclusion, by stating; that the contact and separation of 
dissimilar bodies,which have been demonstrated to be a 
cause of electrical excitem^t, must operate whenever we 
employ friction, and that it is capable of producing the 
principal phenomena, which are excited by fiictiojD. This 
appears to me to form as strong a degree of evidence in fa¬ 
vour of a doctrine, as philosophy need require. 

A step towards The facts, sir, to which I have called your attention, do 
lion of elec- "o*- imraediatcly point to any bold and extensive views of 
nature; but they enable us to proceed one step towards a 
perfect geoemlization of «lectri<^ phenomena; and it is 
impossible for us to i^y, to what interesting truths they may 
ultimately lead, ij^ will, no doubt, be admitted by every 
one, than important advantage will have beep gained, 
*when we are able to reduce all the means of exciting elec¬ 
tricity to one head; as we shall then be better qualifi^ than 
we are at present, t;o inve^igate the relations, which unqiies* 
tiouably prevail, between the first principles of heat, liglit, 
xnagoetisni, and electriaity. 

Ea> itcmf:ii(excitement of the galvanic battery is a subject yet in¬ 
volved 


tncal pheno. 
/uena. 
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'f * 

roIv|Mi in tbe' deepest obscurity. All the opinionsy which tii(> frerranic 
have been prqposed to account for it, are unavoidably hypo- 
thetical, and, indeed, very unsatisfactory; ever}' fact, there¬ 
fore, which relates to it, deserves attention, although its 
spplication may not be clearly pero^ved, 1 was induced, 
some time ago, to tr}* the two following experiments. I 
filled one of the new porcelain troughs with an acid fluid, so 'I'^o experi 
that the metallic plates, and their connecting arc, were corn- 
pletely covered. In this state, a trough of ten pair of plates, 

3 inches square, decomposed water very rapidly. Anxious 
to know how for the division of the trough into celts is at all 
requisite, 1 placed the metals, connected by the bar, in a 
trough witlioat partitions, and filled with the same kind of 
fluid, but no acliootienstted* The action which took place 
in the first experiment shears to be inconsistent with all our 
theories; and it seems not a little curious, since a cotninuni- 
cation between the ceils is udt an impediment to action, 
that no action leaaevinced in the second experiment. 

It will afiford me much pleasure, should these observations Theoretical 
call the attention of your readers to the theory of electrical 
excitement* 1, trust, that, while we are successfully employ->* 
log the powers of electrieity in chemicq} analysis, we shall 
not altogether neglect td investigate the means by which 
these pdwers are called forth, and the laws by which their 
action ii? regulated. It has, with much injustice, been ob¬ 
jected to theoretical pursuits, that they lead to none of the 
practical advantages, which interest the happiness of society. 

The remark is indeed true, if applied to particular disco¬ 
veries; but these are to be considered only as the elements, 
from which phy»ieal scieace ^rst took its origin, and by 
which it is daily nourished and supported. Let it never be 
forgotten, that our most perfect instrumants, those which 
promote no less our comfort than the}f tend to advance our 
intellactuni improvement, are the iovnli^hle froits of philo- 
phy, ' . '' 

I am, sir, very respectfully. 

Your obtedlent and obliged servant,*' 

B^tw, JF. D. MAYCOCK. 

^ateh the filA| 
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On tht Nature of O^murvOio sodi' Muriathc Aeed Ga£« m 
Repiy to Mr* Mcrrat. In o Ijst^er JoiPf 
Esq» ^ ^ 

To W* JSICH01.S0N, 

SIR, 

Since I last had the hondxif of addressingryoo, two pa. 
pers of Mr. MarraVi in op position lo thetheoty'of my bro-* 
ther, Mr. toavy, respectinj^,0aVna.ur4«tic gas havte at>p<i?«red 
in 5'our Journal.—1 did not immcdJat«1y*r^^|f»ly'to the first* ia 
whiob I was more particularly corrf»eroed» bireause m>thin|p 
in that paper required very jserious attentifin ; tt ^contaiued 
no new facts of argunpentaid support of the old’hypothesis, 
it constated merely of observations un a former cofntnuuioa* 
tion of mine coitceroing a new gaa.—-For tine reason', and 
moreover because Mr, Muiray prdtnked, Ihat an occount 
should shortly'app^r of uh eaiperimenl^ investigotfau bo 
had been engaged ip, 1 hove hitherto patiently-tefrained.‘>«-<’ 
The promised eeaamuni^ion is rfow madot a»d ii is now 
my intention to answer both his papers'at th<e same time. 

I shall be bitef in ihy remarks oo- Murray’a ferraaor 
paper. To his ineprreeb stat«^n|g I shall oppose merely* 
the results of my enperitnenfs’, ^His ibfftieisoM on me, 1 siialh 
in a great measure, leave to the of the public. 

That the reader may form ^afiaie'id^fea of the present stuhs 
of the controversy:, j|.ailal4'^''^kHMy .grounda, 

principally directittg the attetkibn . 

Mr. Murray havinj^^ixposed a mixtui*eof‘Carbanie"oaidat 
hidrogen, iOd'OEfmt^rmtic gas, tdllght; and having IfiyundA 
that nd'carbbhio oxide'" raa^in’e^ al^ev the addition of itnk. 
mopiadafga^ and thif the xmmoniacah salt formed e^er«< 
v^ed I with-likdo thwM the salt was a 

ammotn4‘<*<^hat 'the 
oximu^atic gas had been" decomposedr^and!^ohi^.uentiy 
that Mr, Davy*8 theory, In adtich it was donsidaied as a sim*» 
pie ap^tance, was arroneb'Qs* - : . ^ * 

Repeating 
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K/speating fhi» exp^rriment, 1 olrtained a similar result: Repeatetf with 
but, as the decomposition of the salt with efliervescence was 
occasioned by nitric aeid^ 1 did not hastily draw the con¬ 
clusion, :that carbonic actd gaa tyas directly formed without 
theinterretitiou of, water. . , ^ 


Prosecuting the inquiry I ascertained the. existence,of, an A new aci»l 
acid gas, consisting of oximuriatic and carbonic oxide, 
which combined lyith ammoniavand formed a neutral salt, eiivrvescence. 
that was not decomposed by acetic aeid, jt>ut with efferves¬ 
cence by ntfrtc acid ; apd which, in all its characters, wa» as 
essentially different from a mixture ^of carbonate ^nd muri¬ 
ate of ammonia^ pa t)hc new gas itself was from .a mixture of 
the carbonic and muriatfcacid gasses. Hence i inferred, 
that the ederyasceuce^ Jdr. Mnrmy observed ivas owing to 
tlie decocpppsltioo of th| new ammoniacal salt, formed, I 
conceived, in bJIs c^pei'Unent; and that he would have ob-, 
served no efferycsceiice, had ht»used the acetic acid instead 


of.thenite-ic^- 

fSut Mi-iMorray wag not ^tisfied with this explanation. 
He still cnntituied to assert, dmt t^e production of carbonic 
a^d inhisexpeiiinent,** waa established beyond the possibi¬ 
lity ,bf doubt.”,. * . *i 

1 grant, that the elTervesoence is owing to the dtsepgage- 
inento^ carbonic acid gas. But I deny, that the carbonic 
acid, gas bad previously existed, in the .ainin<miacal salt. If 
this salt was « mixture catbnnatexnd.p:iQdateof ampaop 
nia, it would have efierveaced with the acetic, as well as with 


The expfan*. 
tion not satis^ 
factory to Mr. 
Murray. 


The carbonic 
acid evolved 
did not previ¬ 
ously exist in 
the salt. 


the nitric acid. Aod 1 maintein, that the resnits of my ex¬ 
periment did in no way warrant the liberty, which Mr. Mur¬ 


ray hag btMn .with them, of asiertifg,^ that they confirmed 
his statement respecting the diirecl.forniation of carbonic 


acid gas. ■ ., . .. . . 

I sbaU silently .pass ever the general reasoning advanced Mr. Murray 
by Mr. Murray, in fiwdnv of the conduidfm he d from his 
experiments on, ihie mbtoel action of .th^ three gasses, i thelnfe^c# 
have only to ob^ve, that 1 liave.made the experiment,'and 
have given an ac«euntof it in a paper sent to t^e Boyal Bo- 
detyou fhevoew gas, aud/tbat ihjeresult of it was a mixture 


of the new gM^.^aDd of mtiriafiic gas. I repeat, that Mr. 
Murray would not have inferred .the formation of carbonic 

acid 
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aoid gns» had he used an acid, which did not decompose (the 
new ammoniacal salt. 

Answer to Mr, Murray has attempted to point out an inconsistency 
Mr. Mufray*tf ii, my account of the new Ht conceives, that it does 

rnc^sbtenr^^ decompose water;; and conse(|uently, that its ammonia^ 
lespecung the cal salt cannot, when acted on hy an acid. This inconsist* 
HEW gas 5 merely imaginary. The fact is, that the gas, imme¬ 

diately on coming into contact with the water, is decomposed, 
and coTiverted into the same gasses, that the atnmoniaca) 
compound yields when acted on hy nitric acid; vie. the car¬ 
bonic and muriatic, In rny first notice of the gas 1 men¬ 
tioned its being apparently slightly absorbed by water, only 
among its most obvious qualities, those which made the first 
impression on and led me to consider it as a perr subv 


stance, rr 

tu hi^ as^cr- * As the fWcts nccaqiulate in opposition to the old hypo., 
h w"lwvV'Dr. Murray’s faith 'in it seems proportionably to 

Davy's opinion -strengthen. He speaks with great confidence of what he 

dpne. He says, ** Mr. Davy’s opinimi, 
whicii was firet held out as a genuine theory, admitting of tto 
doubt as being a simple expression of facts, has been shown 
to be a hypothetical explanation of phenomena. And as an 
hypothesis nUt a single proof has been given of its truth.” 
Conld assertion supply the place of argument, Mr. Murray 
certainly wpuld carry his point, and effect all that he con¬ 
ceives he has already done. How he has shown Mr. Davyds 
theory to be an hypothesis, 1 confiess myself totally qt a loss 
to understand. .He has advanced ifo.arguments, that have 
not been answered; no experiments, the accuracy of which 
has bepn admitted; and moat of btsafter papers contain lit¬ 
tle more than what appeared in his first. What 1 considered 
Mr. Davy’s tb^y I still continue to consider it. If it tr 
not an expression of, facts, in alt its essential parts, to the 
excluioon of bypotfietis, T am greatly mfstakeii. 
ir.-a tahi-r,s- ‘ Mr.-Murray Hidirectly charges me with a warit of canr 


(r«n'k)» tm Mr. 
Viitfi style. 


dour, 4.'al{nn«|m» fcommencement of 
the controversy. Let others decide, whether 1 deserve this 
charge, and wliether Mr. Murmy himself does not, in some 


measure, merit It. 1 acknowledge, that 1 attacked, in my 
first paper, the old hypothesis with a bttie ijrarmlh, though 
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] withoat any arrogance* 1 did so, because I was per« 

tectly satisfied of the troth of the theory i ventured to 
defend { and because 1 opposed opinion merely, i^nd not 
iitttltorities and persoo$.<»And I hope, if I have been guilty 
of any impropriety of style, this will in some degree exte¬ 
nuate the fault. 

1 shall now proeoed, briefly to cxiosider the other Answer to the 
paper, 

it is a Baconian principle, not to admit the existence of priuctplcs 
imaginary things* And it is a principle of modern che¬ 
mistry, that all bodies, that have not yet been decom¬ 
pounded, are to be considered as sirpplo substances. To 
introduce unl$LnowH' bodies into chemistry is us bad, as to 
adopt occult causes in philosophy; Vet such h licence has violated with 
been used in respect toxnuriutic and oxininriatic gas. The tomi^ 

former, it has been asserted, is a compound of an unknown niuriaiic gas, 
something and water; and th^ latter, a compound of the 
sains unknown busis end oxigen* The presence of water in 
the one, and of oxigen in the other, instead of being proved, 
has been taken for gianted. ;Mr. Murray, in his preceding Mr. Murray'^ 
papers, to remove this objection to the old hypothesis, 
endeavoured to prove, that oximuna^c gas really contains objection, 
oxigen; but, since all his experiments for the purpose were 
found*to be incorrect, his attempt was not successful. In 
his tasi; oomtiiumcation, with the same object in view, he has 
endeavoured to demonstrate the presence of water in muria¬ 
tic acid gas, and to obtain water from it by means of a sub¬ 
stance not known to contain oxigen. 

As ammoiiiacal g^s is a aub8ian€e.,of this kind, Mr. Mur- His experi- 
ray chose it, as he states, for the subject of an experimen- 
tumcrpcis. He added about S3 cubic inches of alkaline 


gas to 30 cubic inches of muriatic acid gas overdry mercury. 
Thesalt formed was collected iotheo^en air,aTid introduced 
into a retort. It bad tlie appearstfbe of being slightly 
moist; and, when heated, it aflorded about ]*d- grain Sof 
water: and again transferred to another vessel, and passt^d 
in the stale of vapour through a heated tube. Containing 
charcoal, it yielded more water*. 

Such is the fesoit pf the ejfjierimentum crucis, from 

which 



Si4 


It# rcimU in- 
cwreci. 


Dr, D»Ty T«w 
yflKrtcfl the ex- 
liniment 
•»wh‘>ws ol>- 
bunntg water. 


T»wrc3tpcri- 
»«■«* tci>«ateiJ 
l> 3 t Mr. Davy, 


a?**] ntr water 
prudnecd : 

but mitch wa- 
«v" .-.pjieared 
whets the salt 
Wiu parsed 
thtwiigh (he 
air. 

it was'dciived 
Aram the 

AUttO^ih^te. 

fiuvr jua of 
|iJr. at array 


OK THR NA7VRK, Of OXIMUIIIAtlC 0^8. 

« 

wlucb it i« ioo«t cottfidenUy ocmeluiiTed;*'tbat'iiiumiio 

contains* water, aniJ thot Mr. iDavy's theory- is mu- 
i'ounded, »ud not to be inRmt«'mcd fs^ept by meam of the 
most unreasorntbleatssumptionStt , 

At first view the result appears improbable, and oppesrsd 
by several facts; and in a very short time 1 was conviuced 
by experimenis, that it was incorrect. The results, that 
led me to this conclusion, 1 shall d'escrit^e, after 1 have 
stated more conclusive evidence. 

The muriate,of ammonia, on which Mr. Murray operated, 
was exposed to the atmosphere in both stag^ of bis experi¬ 
ment previous to distillation. Mr. Davy, my bjmtHer, par- 
tieubrly po'inted out this circumstance to me ; Rnd at. the 
same time informed me, that lie had uot observed the slight¬ 
est traces of moi.sture in making tbe^xperiment on a large 
scale in exhausted vessels; and assured- ifie, that 1 diould 
not, was not the salt exposed«to the atmosphere. 

In repeating the experiment, which, if. accurately made, 
coul4 not fail of b^ng decisive, I used tw6 .meraurlol 
troughs; one for preparing the gasses, |he other for comhin- 
iug them in. About 30 cubic inches of each gas were em¬ 
ployed. The .combinaUpu made in a small retort^ tbe 
capacity of yfhich jtas aboi>t 3 cubiC'inches, aitd ever well 
dried mercury; and oply.one ^bidvinch of ammoniucRl gas 
was added at a time tO one eobic *hieh of mufiatic ncj,d gas, 
sotlvint all the muriate was colU^edvin the upper and curv¬ 
ed part of the retort,. Heat almost^suj^cient to ocrastou the 
sablimotion of the salt was applied for. about t#n minutes^ 
but no w ater was produced; agregahly to my brother's 
suit, not even the slightest tfoces.appeared. 

I ac>^ foUo.wed Mr. Murray's example^ and collected tbe 
salt in dm atmosphere, and introdneed it mto another re¬ 
tort; wlieBy heat'beipJ^*applied, water in no inconsiderable 
(jiiantity wasevobred*«s hadesetrihed/^ 

(I'hua we have a demonstration, that the water liberated in 
Mr-.M^rray's experiment was not derived from; the muriatic 
^‘id but jrom. the atmosphere. . , 

H.isVrour appears to have .arisen partly front tpet-great 
Oaofidettce placed in Ihc^qcnracy of hia eRperlmeniand 
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pr from *Oiircrlookmg, that a light powdery fiubstaade 
like tnnria^ of aminonia,' itidepei^dent of its dhemical at- 
tructioOt absorbs water bygrotadtricafly. Mr. Davy has Muriate'of 
informed rne, that this m the case, and that miiriate of 
ammonia so made absorbs so mnch, that it even deli* quescctit. 
<jiiescef». 

Mr, Murray’s confidence iu his result, which is opposed 
by several facts relative to niQriate,of anlmoiiia, is to me 
more surprising than the retuH itself. 

It is well known, that muriatic acid gas condenses its ontn No -water to 
volume of ammoiitarei'gaa to fchtt imimte of ammonia, ^ad** 
which;, from tfiala t hava made of ks properties, does not in exc&$, 
appear to difier in any-respect from coftimon sal ammoniac, 

TMs being the case, if'water is liber«ti#cl on the union of the 
tw6^ gasses, it Should,^ere Mr. Murray’s experiment cor¬ 
rect, be indicated by an absorptiotj of muriatic uetd gas, 
provided an excegv irba used. * I have made the experiment, 
but have not obei^ed tihre alig^tastdimiuuiioa of tire gas ad¬ 
ded in excess* 

These facts; though mOntion^tastv convinoed me of Water pot 
Ute inaccuracy of Mr. Murray’s expeiihwofc, for they were ui^uoufaTf " 
first aacertaiiiedh ' llicy oonfirm the qj^r deeisivn ffvideft* ammoniacal 
already dnd, .tf farther proof was re* 

quired, 1 could advance bdiiti«aHd eircbmstaneea to show, 
that «^er is not paodoGed^ whetk the:^uii}ot}.cf muriatic acid 
gas and ammoniacal gas -If hdarptace* As this appears to me 
to be demonstrated; the-neetbsary consequence is abiding by Nccessarycon* 
the experimeutiina c^fxciii, and renouncing that hypothesis, 
to which* ft stands opposed ; indeed Mr, Murray allows, experiment, 
that, should the itr 1ms; aoCh a step must 

be taken: he allows, if water is not produced, ” that it 
may be cbncluded,Vthat thewater obtained in other combi- 
nations of muriatic Bcfid gas har;hot*{meeri3tffd in k, but is- 
leady formed ^ ’ that Mt. '©avy’k thedf^ iti short; is correct, 
and the old doctrine erronfeoaa; SlhouMhe make this 
acknowledgment, I think he will no longer assert, guided 
by his own experiment^ that Mr. Davy’^i theory ^s uu* 

Ibund^, ftdd tibd ie cao Be mthdakfed only by the most 
gratuitous u^mptitm; or tfia^fqhrdiDlt it; it^Vs necessary ^ 

suppose 
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suppose water to exist in amnsonia, or to adopt ** the hy po* 
thesis of unknown quantities of water iii gasses.” 

With great respect* I am, sir, 

Vour hutuble servant, 

JOHN DAVY. 

ESnburgkt Feh, 25 , 1812 . 


xni, 

Ob theC<mip(fMati(m Pendulums q/T Lieut^ Katsr and Mr* 

Reid. In a Letter/rom a Corresponded, 

1 

To W. NICHOLSON, Jisq. 

SIR, 

Cjwsjwnsatioa I N your last number 1 observtMl the description of a'Com* 
pouiuium. pensation pendulum byMr. *Adaro Reid. Rut this pen* 
dninm I conceive to be prectsety the same in principle with 
that invented by Lieutenant Henry Kater, and described, 
in vol. XX, p. 214, of ymir Journal. The only difference 
appears to be, that Mr. Held h^s used a rod of steel instead 
of wood, and that hiji |tendiilttra baa no means of adj|u8ting 
the compensation. It is far frdm ray rotention to infer, that 
Mr. Reid borrowed the idea, but 1 trouble you with thm 
remarks in Justice to the ongioal inventor, 

I am, Sir« 

Yonrswitb much esteem, 

A CORRESPONDENT. 

_ _,nai i r'" i . 1 , i't '."I 

XIV. 

J short Jcc&nnt qf a wtiie 4pple^ called the Xhwuton Pip* 
pin, jin a Letter firm ThohjIs Knight, 

,p. P.S. ^c,totheSecratat^, 

dear sib, 

K«w variety ,I Se^ last autamo G ooiiplc of do^i of a new eppio, the 
ot' the pippin. Alownton pippin* for tbO' inspection of the Horticulturaji 

i- ’ '' V 

• Trans. Hott. Soc., vol I, p. esv _ 

Societ)', 
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and? I hope it will be thought no very humble imi* *- 
tation of the golden {upin» iti male parent; being formed 
by iutroducing the pollen of this variety into the blossom of 
an apple provinctally known under many names^ but most 
generally by that of the orange pippin* which name however 
is by no means propeily appropriated to it* for the fruit is 
thickly streaked with red. 

The trees of both varieties were trained to a south wall* How pro* 
and the blossoms of the orange pippin were of course pro- 
perly prepared for the experiment. TheiDownton pippin is* 
in the opinion of a cominittee of the Herefordshire Agricul¬ 
tural Society* ah excellent cider apple* and the hydrometer* An excetlmt 
as well as the palate, indicates* that its expres 8 <!d juice holds *ppte- 

in solution a large quantity of saccharine matter. 

The trees of this variety grow very rapidly, and are It-? good 
so exuberantly* productive* that I am confident the fruit of 
them may be brought to market at any given price* with 
more advantage to the grower, t|ian any other good apple 
cultivated, it ripeps a little earlier than the gulden pippin* 
but may be pr^erved in ceosidemble perfection till March, 
if pot gathered too ripe.. . 

The specimens sent to the Horticultural Society grew in Otlier 
a cold soil* and northern exposure* nor did they afibrd by 
any means a favourable sample of this apple*. I hope next * 

autumn to lay before them several other new verities of the 
apple* obtained by similar means* and which will prove 
well calculated to supply the place of those, which have been 
lung ,culUvat«d* and in which the vita! principle is nearly 
exhausted. 1 remain yours* 

Doumtpa, Feb. 17 , leop. T. A. KNIGHT. 

SCIENTIFIC IfilfWS. 
ffenutrian Society. 

.^LT the meeting of this society on the 18th of Jamiary, potp^^^rf 
prof. Jameson read a paper on porphyry, in which he de- 

• Some gndisof theOownton pippin sent to the Eaunic garden at 
Brompton in tlis spring sf 1807* I am informed* have already produced 
IruU abnndaMly* * 

t Joamal* vol. XVill* pp. l9Sr 194.) 
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scribed several species of traaskio^n'porphjrry 'as <}ceilrrf4)g 
along with gray-wackc, &c,, in dt^isrant parts of Scoifa^d* 
Floetz-por- Me also gave ti particular account of a iloetz-porphyry, which 
pbyty. likewise occurs in Scotland, and appears to belong to the 

old red sandstone formation* *l*h*f proi^essor conjectui^d, 
that this floelz-«porpl)yry may be the tbother-stone of the 
lavas in rocks porphyritic felspar lavas, which are feand in some co«iw 

than'the new-consequently that lavus may occur in rocks of 
Mt floets-trap. an older dale, than those.of the newest floetz-trap series. 
Shark genus. At the same me«ri&ing' Mr.W.E. Leach reada descriptioii of 

two species of shark found in the Sccrttish seas, illustrative 
of a proposed subdivisioti of the gebus sqttelas of Lihnaeus. 
Geologyofthe At the meeting on the I St of F^itmiry a commUnicatioti 

Camimie hiHs. Lieut, Col. Itnrie was read| oontaioiugan account of 
the district of country in Ster1ing»};i>ire called the Campsie 
Hills, illustrated by some interesting geological facts oh* 
served by the Colonel on the Hjohst of the Mediterranean, 
The Campsie Hills consist of trap roi^ks of great thickness; 
under which sandstone occurs; ^ud below this lie beds of 
limestone, with slate-clay»clay iron-stone, and some seams 
Calumnar of cool. The trap is ill some places! distinctly columnar; 

and in. many other pfai^es, it^bowo'a^tehdency to this form* 
He observed, that-these oti'ebmatafices might give occasion 
to some goologista to class the trap of the Campsie district 
This smieture with volcanic products, of which howetey he suit iio Ryhi* 
ptom. He then pointed out, that nature produces these 
and dry way. fonns both in the moist and 5ta th<S4«y way, and gave exam- 
The moiit pies of both, I« tile moll* way, hfe ' that thuse fornUi 
are seen in greatest in barm dlithateg iaad'drew bis 

example, in this mode, fttith the coast hf Africii# near‘the ' 
site of ancient Carthage; where a stnali lake with a deep 
clay bottom had beep accidentally drained by the breaking 
down of a part of its hSrrter, and where the clay defiosit had 
split into vertical colu5ius eighteen feet high, and from a foot 
the dry and a hdlf to three feel in diameter* The exainple in the 
ficRii Tdacnr dry way:, he toi|k from the island ofFelacuda, one of the 
. most westerly of thh Lipari islands. In the lavas of that 

island, tl'hich have token the columnar formj he fhentioned 
having seen "obsidTun Ond *pumice, which had been in flow 
with the lavoiand arcbeen combined fii*on« of iti^cougeakd 

* Heologicul 
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(^ulogital Society, ^ 

March the 0th, An additional nutice by A. Aikiii, Esq. 

Sec. 0» S. respecting, a gre«n waxy substance tbttntl in the *nuvaii wiL 
alluvial aoU ne^ir Stockport was read. The purport of ibis 
notice was to mention the discovery of a "similar substance ‘ 
at the foot of the hill ivieuil Alontant near Paris by Mr, 

Patrin. it there occvu's.iu alluvial sand accouipunied by 
fresh-water shelli^ 

A communicujtion addressed to the Secretary by the lion, Wh^n dUcem 
Henry Grey Beijinet, M* P«f respecting a whin dike in 
Korthumberlapd, was read*. 

The dike^ here described^ is best seen at Beadnel bay 
where' it forms a kind of about <^7 feet wide and 300 
yards long* U rises in a p^rpgndiculaf position through se¬ 
veral bedi of atratil^ed.rcmksr without occasipning any change 
iQ their dip or diiectipa. Bat the. qualities of the dilferent effacts on 
strata, where they are ia contact wiUi the dike, difier very contact witK 
notably from those, exhibited by the saispe strata at u little 
distance from the dike. The lime^ne in particulai: of 
both the beds, ths^t are ciM: tjhftnugh, iA lutrder, more gra¬ 
nular qiid sparry in the vicinity, of the dike, i^nd is, farther, 
incapable of being lipiriit into good lime. 

The'reading of Mr. PhilKps'a paper on the, native oxide Nailre 
of tin fsd Gornwall was continiied.. Bl^fore entering into^^^“’^ 
the crystaUograf)hicaji Mstory of this substance, Mr, P. 
mokes som^ remaps, on th« kind of crystals best adapted 
for gonioroetrical researches, and states Im reason for prefer¬ 
ring the more minute cryatals to the larger ones, and the cry?- 
reflecting goniometer of Dr. Wollaston to that in common 
use. He then proceeds to state, t!*^ means, by which he goniomet<.r 
succeeded in obtaining fractures «hibVing the structure of 
the crystals, from which it appears, that their.primitive form 
U^.thnt of an octaedron cotnposed of two pyraitnids united by 
their bases, which are square, and this b farther diris** 
bte through fepth its diagonals into irregular tetraedrons. 

March the SOth. The reading of Mr. Phillips’s paper on Oxi<|e of 
the native oxide of tin of Cornwall was concluded. After 

describbuffi. - - 
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liescribing the primitire figure of this substhnee, 
proceeds to on enumeratfon tod description of tho$fe modi'* 
ficHtions, with their vkrietie8> which tiave been' observed bjr 
biio, and specimens of which are at present io his cabinet. 
Tiia er^stalb. After describing twelve iDodificaiion8» tho paper concludes 

with details of those compound dirystals usually ralleil 
macles<; of the stilt more coinpound ones« which are formed 
by the junction of two maclesi and of the liidtt coUipound 
of all, which are niacles of macles. 

Castts hill, A description of dastlc hill near Newbaven in Sussex, by 
arajn Swsex. ^®fburton, Esq., MeUib. of the Geo. Soc., was read, 
Castle hill is a small circular elevatton 5 composed of nearly 
horixontal beds, lying above the chalk in the fbllOtrtilg order, 
beginning from the most recent :«*»!, Sand and ronodiid 
flint pebbles. 3, A congeries of oyster shells. 3 , A bed of 
broken bivalve bhells, chiefly cf the genus FeHUs. 4, A 
bed of btne clay, enclosing » seam of martial pyrites 8 or 4 
inches thick, composed entirdy of casts of bivalve and tur« 
binated shells. 5» A bed of indurated maH, the lower part 
of which is obscurely slaty, andcontaios between its laminae 
leaves apparently of some tiee of the willow tribe converted 
into coal, fi, A seam of coal three dr four inches thick* 
% Marl* of a sulphur yellowcolour, including large crystals 
of gypsum* 8, Sand* 9» Chalk. , 

A notice respecting an accidenul sublimation of tilex by 
Dr. Mac Cnlloch, Mem* Geo* See., uas read. A mixture 
of the oxides of tin and lead was pat into an earttwn omci'^ 
ble, and covered by anOtliar inverted over it: the mass was 
exposed to a high heat> and iHi opening the cfucibles the 
empty part of each of them was found lined with capillary 
shining crystals, which by the usual methods of analysie 
were proved to be pure silex. 


Accidental 

Sttblimatioii 


TV CorresT^omtABniu 

t find myself again unfortunately obliged to pOsfpooeii^ 
iUtwe^ tA A# H* Z. tilt next monthi . , 
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VHTPIJAI- PHILOSOPHY, CHEMISTRY, 

THE A li ra 
SIPPLKMF.NT TO VOL. XXXl, 
AaTICLE I. 

Obie)\'ations and Rxperimenti on Vhion. Dtf WjLtiAM 
CllAULLS VVJlXLS, M, J), F.R.S.^ 

1. 1 WAS con<iii1tei), in the beginning of the year 1800, 
upon a dbcase of vibion, which, as far as I know, has not 
hitherto been mentioned by any author. The subject of It 
was a gentleman about thirty.iifc years old, rcry tall, and 
iiicliniHg to be corpulent. About a month before I saw 
him, he had btm attarked with a catarrh, and as this was 
leaiing him, he was seized with a slight stupor, and a feel, 
ing of weight in his forehead. 11c began at the same time 
to '?ec less distinctly than formerly with his right eye, and 
to lose the power of moving its upper lid. The pupil of 
the same eye was now also observed to be much dilated. 
In a few da^s the left eye became similarly affected with 
the right, but in a less degree. Such was the account of 
the case, which 1 received from tiftp patient himself, and 
from the surgeon who attended him. *«Thc former added, 
that previously to hi^ jircscnt ailment his sight had always 
been so good, that he had never used glasses of any kind 
to improve it. On CAamining his eyes myself, 1 could not 
disrover in them any other appearance of disease, than that 
their pupils, the right particularly, were much too large, 

* Phil. Trans, for ISll, p. 378. 

Sirn iMENT—Von. XXXI. Y and 
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and that their size was little affected by the quantify of fight 
which passed through them. At first, 1 (hodght that their 
dilatation w.:s occasioned by a defect of sensibility in the re¬ 
tinas; but 1 tras quickly obliged to abandon this opinion, 
as the patient assured me, that his sensation of light was as 
strong, as it had, ever been during any former period of 
his life. I next tnqtiired, whether objects at difforent dis¬ 
tances appeared to Inm equally distinct. He answered, that 
he saw distant objects accurately, and in proof told me 
what the hour was, by a remote public clock ; but be added, 
that the letters of a book seemed to him so confused, that 
it was with difficulty he could make out the words which 
they composed, lie was now desired to look at a page of 
a printed book through spectacles with convex glasses. He 
did so, and found that he could read it with ease. From 
these circumstances it was very plain, that this gentleman, 
at the same time that his pupils had become dilated, and his 
upper cyc-lids paralytic, had acquired the sight of an old 
man, by losing suddenly the command of the muscles by 
which the eye is enabled to see near objects distinctly; it 
being known to those, who are conversant with the facts 
relating to human vision, that the eye in its relaxed state is 
fitted fur distant objects, and thttt the seeing of near ob¬ 
jects accurately is dependent upon muscular exertion. 

The disease of which I have spoken is perhaps nut ex¬ 
tremely rare. For having related the preceding instance of 
it to Mr, Ware, a fellow of this society, he was kind 
enough shortly after to send to me a young woman, who 
appeared to be likewise afiected with it. But as I saw 
her only once, and had not then suffiueat time to examine 
her case minutely, 1 speak with diffidence concerning its 
nature. * 

11. After I had vlflected frequently upon these cases, it 
•occurred to me, that, as the juice of the herb belladonna, 
when applied to the eye, occasions the pupil to dilate con¬ 
siderably, and to become unalterable by light, an effect 
might at the same time be produced by it upon vision, si¬ 
milar to that which 1 have just described. 1 had, indeed, 
in the course of a few years immediately preceding, ap¬ 
plied belladonna several limes tb my own eyes, without ob- 
a serving 
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scrring any change in my,sight, beyond what I referred to 
the increased s*ize of (be pupils; but as I had not looked 
for any other, I thought it possible, that some additional 
one might hare happened, without my haring perceived it» 

I resolved therefore to make the experiment anew. But to 
conduct it with precision, it was previously necessary to 
know, to wliat extent I possessed the faculty of adapting 
my eyes to difierent distances. On this subject I had made State of the 
many experiments with great care, nearly twenty years be- *“‘*'*’^’* ^y*'**- 
fore, and had ascertained*, that with my left eye, which 
was more perfect than the right, I could bring to single 
points on the retina pencils of rays, which floiPed from 
every distance, greater than that of seven inches from the 
cornea. In the mean tinje, however, my eyes had altered 
considerably, with respect to their setng near objects dis¬ 
tinctly, and 1 hadf, in conseqiieitce, been obliged, not only 
to use convex glasses, but to change them several times for 
others of higher power. No dependance therefore being Power of adapt- 
now to be placed on my former experiments, in regard to 
the present State of my sight, I repeated them, and founds 
to my groat surprise, that the power I /mce possessed of 
adapting my eyes to diffim^t distances was entirely gone; 
in othei^words, that 1 ^ir now obiiged to regard all ob¬ 
jects, whether near or remote, in the same refractive state 
of those organs. 1 found also, that roy eyes, considered 
as mure optical instruments, were nearly the same as they 
had been in my youth, and that the convex glasses which I 
used did very little more than supply, with respect to 
near objects, the place of a living power which I had lost^ 
without compensating, except in a very small degree, for 
any alteration in the external shape^ of tho eye, or any 
change in the coufigiiration of its tnt|rior parts. I as¬ 
certained, for instance, that to give my Ibft eye the refrar. 
tivc power which it formerly possessed while in its most re- * 
laxed state, that by whichnC was enabled to bring a pencil 
of parallel rays to a point on the retina, a glass of thirty* 
six inches focus was/ully sufficient; whereas to produce an 
equal effect upon rays proceeding from a point at the dts- 


* Essay on Single Vision witJ» two eyes, Stc. p. 137. 
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tancc of seTcn inches from my eye, the other extremity of 
my ancient range of perfect Tision, 1 was now obliged to 
employ a glass haring a focus of only six inches. 1 regret 
much, that I had not made such experiments frequently be- 
fore, as I think it rery probable, that I should hare found 
a period in the progress of my vision to its present state, 
in which my capacity of seeing distant objects was the same 
as in my youth, and when therefore the whole of my im¬ 
perfect vision of near objects would have been owing to a 
loss of the muscular powers of my eye. 

As there can be no good reason for supposing, that the 
changes Vhich have occurred in my eyes are different from 
those, which the eyes of by far the greater number of per¬ 
sons, who are not short-sighted^ undergo at the approacli 
of old age, it is evident, that the experiments of Dr. 
Young* on the eye of HaVison, whom the learned author 
considered as a very fair subject for such trials, furnish no 
proof, that the want of the crystalline lens disables a per. 
son from haring perfect vision at different distances:. for as 
Hanson was sixty three years old, it is highly probable that 
the results of the ^experiments would hare been exactly the 
same, if he had still possessed tbM part of bis eye. 

III. Haring discovered, thatvy own eyes wcremnfit for 
the experiments, which 1 wished to be made with betia. 
donna, I instructed an ingenious young physician. Dr. 
Cutting, from the island of Barbadoes, and now residing 
there, in the manner elsewhere described by me f, of as. 
certaining his range of perfect vision by means of luminous 
points. This he found, in consequence, to begin, with re¬ 
spect to his left eye, at the distance of six inches, and not 
to terminate at the distance of eight feet; beyond which he 
could not see clearlV the object, with which he had hitherto 
made his experiments, the image of the flame of a candle 
in the bulb of a small thermometer. The flame of a lamp, 
distant about sixty yards, gave a faint indication of its rays 
meeting before they fell upon .the retina; the rays from a 
star had very evidently their focus a little before that mem* 

A 

• Phil.Ti’aps, 1801, p. 66'.- see Journal 4to scries, vol. v. 

Essay on Single \ wiou, j'vo n, IIG. 
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brane. He now applied the jaice of belladonna to his 
left eye. HaiV an hour after, when his pupil was but 
little dilated, perfect vision commenced at the distance of 
seven inches; in fifteen minutes more, it began at the dis. 
tance of three feet and a half. When his pupil had acquired 
its greatest enlargement, the rays from the image of the 
dame of a candle, in the bulb of a small thermometer at 
the distance of eight feet, could not be prevented from con. 
verging to a point behind the retina. The rays from lamps 
still niore distant, and from stars, had their focusses at the 
same time on the retina. This state of vision continued, 
in its greatest extent, to the following day; and it was not 
till the ninth day after the application of the belladonna, 
that he completely recovered the power of adapting his 
eye to near objects* While bis left eye was thus affected, 
the vision of the right remained tnattered. 

Dr. Cutting remarked, while his left eye was returning to Dilatation of 
its natural condition, that the diminution of the pupil, and 
the increase of the range of perfect vision, did not keep partional lo tin* 
regular pace with each other; but that, after his pupil 
nearly returned to its former size, bis cajgacity of adapting 
the eye to different dist^ccs was still very limited. As 
these effdbts therefore are" ot inseparably connected, they 
may occyr in others in a different manner from that which 
he observed. A great degree of dilatation, for example, 
may take place in the pupil, without a total want of the 
power to adapt the eye to different distances. 

Though I could not doubt the accuracy of Dr. Cutting’s 'fite expprl- 
observations, more especially as the altered state of his 
eye had lasted a considerable time, and as he had not been 
prevented by other occupations from attending minutely to 
the appearances, which were consequ^fft upon it; yet, as 
he was the first person who had ever applied belladonna to 
his eye, for the purpose which has been mentioned, and as • 
the results had been remarkable, I requested him to repeat 
the experiment with his other eye. He complied with my 
desire, and found, that the appearances which followed 
were similar to those, which had befen produced by the ap. 
plication of belladonna to bis left eye.- 


It 
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The belladonna If will, perhaps, be tbonght extraordinary, thal Or. 
HwiesomethtnK Cutting’s eye in its relaxed state, before the application of 
more than 8us- the belladonna, brought parallel ra^s to a focus anterior to 
Inp powcj^ the retina ; but that similar rays met in a point upon the 
retina, while the eye was under the full influence of that 
substance; as it may hence seem, that the belladonna had 
done more than merely suspend the exercise of the power, 
by which the eye is fitted to see near objects distinctly. An 
observation drawn from the former state of my own sight 
will, I expect, make this matter plain. 
r>'fr< rent ap- When 1 enjoyed the faculty of adapting my eyes to ob- 
fvars on theeye j®*^*** -different distances, the rays of a star, which was 
viewed attentively by me, always met in a point a little be¬ 
fore the retina*; whence I at first concluded, that my eye 
was unfit for accurate vision by parallel rays. But 1 after¬ 
ward found, that if I looked at a star carelessly, its rays 
l^ad then their concourse on the retina* In the former case, 
from long habit, originating in my having chiefly viewed 
near objects with attention, some small exertion was made 
for the accurate view of a distant object, though none 
w*as requisite; in the latter, all demand for exertion coii^. 
ing, my eye fell into the most relaxed condition, that by 
which it a as fitted for parallcf^rays. Dr. Cuttnig’s eye 
seems to have been similar to what iny own once w.as, in re¬ 
gard to such rays ; but as he had not acquired the faculty 
of viewing a distant object, without making sonic exertion, 
the rays from a star crossed one another in his eye before 
they came to the reiina. The capacity, however, of mak¬ 
ing any exertion was taken away by the belladonna, and 
pencils of parallel rays were, in consequence, brought to 
points upon that membrane. 

FfFt'fts of ace IV. )3cing now ib*po5ScssioQ of a new instrument, I next 
on i.hoit sight, gain,*-*by means of it, some illustration of the 

* changes, which the vision of short-sighted persons under¬ 
goes from age. 

Gfi.cr'il mis- It has been very generally, if not universally, asserted 
take-lespcctmg jsysfematic writers upon vision, that the short-sighted 
arc rendered by age fa'ter for seeing distant objects than 

« 

* Essay on Single Vision, &c. p. 138. 
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ikef were in their youth. But this opinion appears to me 
unfounded in fact^ and to rest altogether upon a false 
analogy. If those who possess ordinary vision, when 
young, become from the flatness of the cornea, or other 
changes in the mere structure of the eye, lung.sighted as 
they approach to old age, it follows, that the shorUsighlcd 
must, from simitar changes, become better fitted to see 
distant objects. Such appears to have been their reasoning. 

But the course pursued by nature seems very different from 
that which they have assigned to her. Fur of four short¬ 
sighted persons of my acquaintance, the ages of whom are 
between fifty-four and sixty years, and into thp state of 
whose vision 1 have inquired particularly, two have not 
observed that their ion has changed since they were 
young, and two have l.fk!y become, in respect to distant Short sight for 
objec t's, more short-sighted th|n they were formerly. 
the Tuanner, in w'hicli this chaugc has occurred, is unnoticed, 

I bclicic, by any preceding author, 1 shall here relate the 
more remarkable of the two rases. 

A gentleman, who is a fellow of this society, became Short-sighted 
short-sighted in early life; and as his profession obliged him 
to attend very much to minute visible oBjects, he for many remote objects, 
years \sore spectacles with concave glasses almost constant¬ 
ly, by the aid of which he saw as distinctly, and at as 
great a variety of distances, as those w ho enjoy the most 
perfect vision. At the age of fifty, however, he began to 
observe, that distant objects, though viewed through his 
glasses, appeared indistinct, and he was hence led to fear, 
that his eyes were affected witli some disease. But happeu- 
ing one day to take up, in an optician’s shop, a single 
concave glass, and to hold it before one of his eyes, while 
his spectacles were on, he found to^qs great joy, that he 
had regained distinct vision of distant otyccts. With regard 
to such objects, therefore, he had lately become shorter 
sighted than he had formerly been. But along with this 
change, another occurred of a directly opposite kind. 
when he wislied to examine a minute object attentively, such^****’ 
as he used to see accurately by mqpns of his spectacles, he 
DOW found it necessary to lay them aside, and to employ 
his naked eye. He had become, therefore, in respect to 


near 
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near objects longer.sightcd. The power, consequently/ in 
this gentleman, to adapt the eye to diflferent*distances, is 
either totally lost or much diminished ; but the point, or 
small space to which his perfect vision is now confined, in¬ 
stead of being the most remote to which he conld formerly 
accommodate bis eyes, as is commonly the case with the or. 
dinarily sighted when they are becoming old, is now placed 
betteeen the two extremes of his former range of accurate 
Siii.il'jr ill- vision. The eyes of the other short-sighted person, aphy. 
btaiiu;, sician of considerable learning, whose vision has been alter. 

cd by age, hare been affected in a similar manner, but not 
in so great*a degree. 

Tiango of per- As thc only change, which bad occurred from age in the 
Wen^^both *”y acquaintance as were considerably 

wayh by age. myopic, w’as a lessening, on both sides, of their range of 
perfect vision, ] conceived, that Uiiis might be thc ordinary 
procedure of nature in such cases, and that it might be imi. 
tated, in a young short-sighted person, by thc application 
T vncrniipnts of belladonna to his eyes. I have hitherto not been able to 
or-'!i\ou- permission to make the cxpcriinciit on any young 
. g'ltjd person, person, who is very short-sighted. Two gentlemen, how¬ 
ever, who are somewhat short-sighted, have readily sub- 
mittedtoit; one of them, Mr. Blundell, a diligent and in¬ 
genious student of medicine; the other, Mr. Patrick,^ a wcil 
educated young surgeon in London. The first experiment 
was on Mr. Blundell, and thc apparent result was, that thc 
range of his accurate vision was considerably diminished at 
both ends, but not annihilated. Mr. Blundell, however, 
afterward informed me, that he repeated the experiment 
with more care in the country, and found, that in one eye 
the nearest point of perfect vision was moved forward about 
two thirds of the wlKhe range, and in the other about one 
third ; but that, with* respect to both eyes, the most remote 
points of the ranges were unchanged. He added, that while 
one eye was under thc influence of the belladonna, the other 
became shortcr-siglited than it had been before; but thc 
difference was not so great, as to induce n)c to place entire 
confidence in the justners of his observation. 1 think it 
right to mention here, that from mistake 1 applied only two 
thirds of the ordinary quantity of belladonna ta hi?eye, i^ 

ty 
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tfie first experiment; and that he probably, in conseq[uence 
of my exam*ple, applied no more when he made the se» 
cond; as this might have been the reason, that during both 
experiments be retained, in part, the capacity of adapting 
his eyes to ditferciit distances. 

The experiment on Mr. Patriclc was conducted by myself, Another expe- 
after he had been frequently exercised in observing the ex- 
tent of his perfect vision. The results were similar to those 
which had been remarked by Dr. Cutting. The power of 
altering the adaptation of his eye, according to the distance 
of the objects viewed, was for some time entirely lost, and his 
sight became accurately fitted for such only, as Were placed 
at the farther extremity of his former range of perfect vi. 
sion. 'While one eye was under the influence of the bella- The juice af- 
donna, the vision of the other was unaffected. ey^eappiieVio* 

From these experiments it sAems probable, that belladonna Did not pro- 
will in no case produce the same effect upon a young short. 
sighted person, that age has produced in the two instances of 
which I have spoken. 1 expect, however, to have an op- Farthtrexpe. 
portunity of repeating the experiment on two persons, who 
are very considerably short-sighted; jind I shall take the 
liberty of communicating the result to the Royal Society, 
togettfer with some observations I have .ilrcady made, and 
others^ w’hich I hope to make, respecting those persons, who Power of the 
seem to retain to extreme old age the power of seeing per- 
fcctly, as far as the accommodating power of (he eye is con¬ 
cerned, both distant and near objects; and of others, who, 
after being without this power for many years, appear to oriocovcred« 
regain it at a similar period of life. Probably the making 
known my intention may facilitate its accomplishment, by 
inducing other Fellows of the Society to furnish me with 
opportunities of increasing my knowledge of these subjects. 

In the mean time, I shall offer a few vfords upon two other 
topics in vision, which seem to derive illustration from dty 
experiments with belladonna. 

V. 1. Not only do the pupils move together, when both Moving of both 
eyes are in a healthy state, but the pupil of one eye affected 
with gutta serena motes with thc^upil of the other, as long 
as this remains sound. These facts are generally, but in not owing to 
my opinion erroneously, attributed to the immediate sym- 

pathy 
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pathy between the pupils. For when the pupil of one eye 
becomes dilated from the application of bellildonna, tliu 
pupil of the other, so far from dilating, becomes smaller. 
Pupil of one It follows, therefore, that the size of the pupil is dependant, 
the hn^rSion only on the impression of light on the retina of its own 
of light on the cyc, but on that also which is made on the retina of the 
other. other; and that the moving of the two together, which for 

the most part takes place, is only an accidental consequence 
of the fact which I have mentioned, 
of'■he the action of the external muscles of the cyc has 

to thc external frequently resorted to, for an explanation of its capa. 

musdeii; city to see objects perfectly at dilicrent distances, 1 request. 

ed Dr. Cutting to attend to this matter. He accordingly as. 
certained, while his eye was in its natural state, the distance 
from his face of the nearest point, at which he could make 
the two optic axes meet, thiti being the greatest triul of 
strength, to which those muscles can be exposed. Shortly 
after, he repeated the experiments, while, in consequence 
of the application of belladonna, he was without the power 
of adapting his cyc. to diU'erent distances, and found, that 
the strength of those mnsdes w'as uot diminished. It foU 
lows, therefore, not only that the external muscles liave 
little or no concern in fitting the eye to sec distinctly at dif. 
ferent distances, but thaf the same is true with respect to 
the cornea; as we caunvt suppose, that its mechanical pro¬ 
perties were altered by the belladonna, or at least, that it 
became more inflexible from the application to it of the juice 
of that herb. 1 had before made a similar experiment on 
myself, by comparing what hud been the strength of the ex. 
tcrnal muscles of my eyes tvrenty years ago *, with what it 
was after 1 had lost the power of altering their refractive 
state; but though 1 futifid no dillVrencc, yet, as tbmr coats 
might have in the nie&n time become more rigid, 1 thought 
it *right to have the experiment repeated, in a maitucr to 
which no objection could be taken. 

but at>pavt ntly other part of the eye, or its appendages, which 

tnthc crysuil- remains for enabling us to see equally w«ll at very different 
distances, is the crystalline; and that it dees produce this 

Kssay on Single \’'ision, &c. p. 136 . 

effect, 
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Effect, either wholly, or very Dcarly so, is manifest, from 
the necessity even young persons are under, who hare lost 
it, of using glasses of very different convexities for near 
and remote objects. But in what way this important oflice 
is performed by it seems still unknown. The learned Dr. tl^ough it has 
Young, indeed, as well as others before him, has supposed, proved, that 
that the crystalline has the power of altering its figure; but this can alter 
the proofs hitherto given in favour of this opinion appear **^ *’*“‘^‘*’ 
very defective. In 1794, I attempted to submit its jasCncss 
to the lest of direct experiments, by applying to the crystal, 
lines of oxen, which had been felled from thirty seconds to 
a minute before, chemical and mechanical stimuli, and those 
of galvanism and electricity ; but in no instance was any al. 
teration of figure, or other indication of muscular power, 
observed. All of thJsc stimuli were applied to the crystal* 
line while it was surroundedtby air, and some of them while 
it was covered with warm water. Last summer, after 1 
knew that men lose, from increase of years, the faculty of 
altering the refractive state of the eye, 1 thought it possible, 
that the oxen on which 1 had made the experiments were too 
old for them. 1 therefore repeated most of them on the 
crystallines of a calf and a Jamb; but still no motion was 
to be seen. Dr. Young has made similar experiments with 
a similar event; but he thinks, that no argument can hence 
be derived against his opinion, as neither can motion be ex¬ 
cited ill the uvea, by any artiiicial stimulus. In the first 
place, however, it is not agreeable to just reasoning, to re. 
gard an unknown thing as an exception to a general rule, 
rather than as an example of it; in the second, the motions 
of the uvea are involuntary, whereas the adaptation of the eye 
is, in part at least, under the command of the will; and in 
the third, the crystalline seems vcr^tinfit for performing the 
motions which he assigns to it; for 4f its figure be altered 
out of the body, by external force, it does not restore»it. 
self, but retains the shape which has been given to it, like 
a piece of dough, or soft clay. Possibly farther experi. 
ments with beliadouna may contribute to remove the ob. 
scurity which at present surroumls this subject. 


II. Method 
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Method of producing Heat, Ziight, and various useful 
Articles^ from Pit-coal, Bi/ Mr. B. Coos, of Birming. 
ham*. 


Products from 
coal. 


Japan varnish. 


Quantity of 
valuable pro* 
ducts. 


SIR, 

A VING paid much attention to the procuring of gas, and 
other products, from piUcoai, 1 now beg leave to lay before 
the Society for the Encouragement of Arts &c. the results 
of some of my experiments on pit-coal, and the methods of 
producing the sundry articles, of w'hich 1 have sent samples, 
and a japanned waiter varnished therewith. The quantity 
of clear tar, which may be produce^ from every hundred 
weight of coal, is about four pounds ; from which a liquor, 
or volatile oil, may be distilled,* which answers the purposes 
of oil of turpentine in japanning. Every gallon of tar will 
produce nearly two quarts of this oil by distillation, and a 
residuum will be left nearly, if not quite, equal to the best 
asphaltum. I have sent a waiter, or haud-board, japanned 
with varnish made from this residuum, and the volatile oil 
above>mentioned. This dries sooner, and will be found to 
answer as well as the best oil of turpentine, a circumsfhnee 
which will be of immense advantage to this country; ap, in 
the vicinity of Birmingham only, nearly ten thousand tons 
of pit-coal are coked or charred per week ; and all the tar 
has hitherto been lost: but by my process, 1 dare venture to 
say, that, from the various coal works in this kingdon), 
more tar might be produced than would supply all our dock, 
yards, boat builders, and other trades, with tar and pitch, 
beside furnishing a subsOtute for all the oil of turpentine 
and asphaltum used in t)ie kingdom, and improving the coke 
so as to make iron wit^ less charcoal. 

r have sent a large specimen of the asphaltum, and three 
vial bottles containing as follows:— 

No. 1.—A sample of the oil or spirit, being part of that 
which was used in making the varnish, with which the 
waiter sent was japanned. * 

tE 

♦ Tjansactious of the Society of Arts, vol. xxviii. p. 73. • The 
Silver jjKtdal was voted to Mr. Cook. 


No. 2* 
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* iS^o. 2.—Is the same oil or spirit, a little more rectified. 

No. 3.~^Tbc same, still farther rectified, and of course 
more clear, and freer from smell; but 1 find, that the spe¬ 
cimen, No. 1, answers quite as well for varnish. 

Tar.spiritis now about eight shillings per gallon, and tor- Price of the tar< 
pentine-spirit about fifteen shillings, this latter has been, 
within the last two years, as high as forty.eight shillings 
per gallon, and the tar-spirit will answer equally as well 
for varnish, as you will observe by the enclosed certificate 
from Mr. Le Resche, on using the coal-tar-spirit, instead 
of the turpentine spirit. 

I requested Mr. Lc Resche to use the (ar-spirit just in it prefer^hic 

the same way he would the foreign spirit, and then give the 

' or? D pentine for vai- 

varnish to his work-ppople to use, witliout making any re- nuih. 
mark to them, which was done: he, making the varnish 
himself, found it mixed, and made the varnish as good in 
appearance as that prepared with the foreign spirit. lie then 
gave the varnish to his work-people to use, and when they 
had finished their work with it, he found from their report, 
that it answered perfectly, and dried sooner; and when the 
waiter done with it was given to tfae^olishcr, it was found 
to polish much smoother under the hand, and take a more 
beautiful gloss than their former varnish, as the article now 
sentyFili show on inspection. 

1 am of opinion, that the production of these articles will Coai-tar ^upe- 
he of great public service. Permit me to add, that the tim- forstiips. 
ber of ships paid with this tar is not nearly so liable to be 
worm-eaten as those done with common tar. 

1 remain. Sir, 

Your humble Servant, 

, B. COOK. 

t 

The folloxsing Certificate was received from Mr. Le ReseJ^e, ^ 
who prepared and applied the V%rmsh of the Waiter sent 
to the Sodetjf. 

THIS is to certify, that the spirit or oil, extracted from Testimony of 
coal-tar, is every way adequate 9o the purpose for which it^*^' 1^‘^sche. 

is intended, as a substitute for the foreign spirit or oil used 
in japanning. 

Mf. 
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Mr. Cook having desired me to make a trial of it, the tray^ 
or waiter,, accompanying this paper, was got up in my ma. 
niifactory, and is a specimen in proof of its usefulness. 
The varnish used for this purpose 1 made myscif ; and, in* 
stead of .mixing it with the usual spirit or oil imported, 
xvhich is now become excessively dear, 1 mixed it with the 
spirit, or oil, extracted from coal-tar; and 1 can truly af¬ 
firm, that, far from its being a substitute inferior in proper, 
tics to the spirit in general use, 1 esteem it far superior in 
several respects. 

In the trial I made of it, I found it would dry quicker, 
and the varnish mixed with it would polish with more case, 
bear a good lustre, aud, in short, answer every requisite 
purpose of the foreign spirit. If to ^cse be added the rca. 
sonabic price at which it may be,sold, I cannot but pro¬ 
nounce it a discovery, that nfust eventually prove greatly 
advantageous to the manufacturer, as well as interesting (o 
every lover of the arts, or admirer of talent and ingenuity. 

Witness my hand, the 16th day of January, 1810, 

J. S. LE RESCUE, Japanner, 
‘ Church street, Birmingham. 

Rtference to Mr. Cook's Apparatus for preparing GOs and 
and other Products from Pit-Coal, Pi. IX. 

A, Fig. 1, Pi. IX, is a common fire-place, a stove built 
with brick, having cast-iron bars to put the fire in at, and a 
flue that goes into a chimney; A is the cast-iron pot, (which 
holds from twciity-rivc to one hundred pounds of coal, ac. 
cording to the size of the premises to be lighted) which 
hangs by the bcwels or ears on a hook, suspended by a chain 
in this stove or furiiacci^. about three inches above the bars 
of the grate, and three incites distant from the sides of the 
stove; the fire then flames all round this pot, and as it does 
noV. rest on the burning fuel, it is the flame only that heats 
it,' so that it docs nut scale, but will last for years. The 
smoke &c. arc carried off into a chimney. The cover d of 
the pot is made rather conical, to fit into the top of the pot 
close, and from the top of the cover the elbow-pipe pro¬ 
ceeds as far as the mark a. The other end of the pipe with 
the elbow entering the water-joint is rivctlcd to it after; 

when 
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wflen the lid or cover of the pot is put on, the bewels or 

ears come ofcr the elbow of the pipe that is on the lid, and 

a wedge is put between them and this elbow, to keep down 

the cover air-tight, and a little day or loam may be luted 

in the joint, if any gas should escape round the cover of the 

pot. The other elbow B goes into a water-joint, formed PuriRcation ut 

of a tube affixed to the cover of the pnrlfier C; and another 

tube, which passes through the lid of the purifier; the el- 

bow.plpe then goes over the inner tube, and when put on, 

the jointing is made good by pouring water into the space 

between the tubes, which renders it air-tight. The gas, as 

the arrows show, passes dowp into the purifier C, which is 

rather more than half full of water; the use of this water- 

joint is for the convenience of removing the lid d, to which 

this pipe is attached, ^he purifier,C is a wooden trough, 

with a sheet-iron top, to which the tubes are soldered, and 

it is fastened to the trough to keep all secure and air-tight. 

The sheets of iron, c, /, g, i, k, are alternately soldercsd 
to the iron fop, and fastened to the wooden bottom. Now 
when the trough is half filled with water, the gas passes 
into it at B; and, as it can only find its way out again at R, 
it must pass through the water. The Inner pipe B reaches 
under4hc surface of the water in the trough ; now when the 
gas is forced into the water, it would rise to the top of the 
purifier, and go along in a body to the end, and out at the 
pipe R, if the sheets of iron, e,/, g, h, t', and A*, which 
stand across the trough, with openings in them alternately 
at top and bottom, did not stop it, force it to descend down 
into the water, and hinder it from going any way but 
through these apertures, purifying it all the time it is pass, 
ing through the whole body of water, until it is properly 
washed; it then escapes through the^ipc R at the end of the 
trough C, passes down the pipe S, Siid is carried up into 
the reservoir or gasometer K. In the bottom of the purifipr 
is an aperture, closed by a plug at D, to let ofi' the amtnonia- 
ral water and tar as It is deposited, and the pipe, with the 
cock E at the top of the purifier, is to burn away the spare 
gas, when not to be used. • 

There is a stop-cock placed in the main pipe at F, that Afethod of 
when the reservoir is full, and gas is making, and cannot g’*”" 

be 
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be used, the cock may be turned, and preTcnt any gns from 
passing from the reservoir, and by opeding the cock E on 
the top of the purifier, and firing it, all the gas which is 
made more than is. wanted for use may be burnt away. If 
this was not done, the gas would contiiiiie to find its way 
into the reservoir K, which would overflow and produce a 
disagreeable smell, which this simple way of burning it 
away as fast as it is made when not wanted, prevents. 

It may in some measure happen, that, although the gas 
has passed through the purifier C, a small portion of tar 
will pass along with it, and would either clog the pipe S, or 
accumulate io the reservoir- To avoid this, there is placed 
at the bottom of the pipe S and G, before it rises into the 
reservoir, ajar, into which a pipe, made as shown in the 
drawing, conducts the tar; this collects all that passes 
through the purifier; it is filled with water, over which the 
gas passes up into the reservoir, but the tar drains down 
this lead pipe and deposits itself in the jar of water. The' 
longer this pipe S is, the hotter, as it serves as a refrigitory. 
II is a plain cask, made to any proper size, and filled with 
water, with a cock to draw off the water when it becomes 
foul. The upper vessel iv is made of sheet iron, rivetted 
together in the nanner engine.boiIcrs are made. If it is only 
from five hundred to one thousand gallons in size, it will 
require only two cross iron bars at top, and four ribs dow u 
the sides to keep it in form, with a strong ring at top ; aud 
as there is no stress oh this vessel, it will ascend and descend 
easily without any other support or framing, the plain sheet 
iron sides being rivetted to the four ribs, and it is quite open 
at the bottom. A strong rope runs over the pulltes L L, 
with a weight M to balance the vessel K, and assist it in 
rising and falling. Tiie pipe J is that, through which the 
gas passes from ihs reservoir or gazorocter, and rising 
through the pipe T, is conveyed to all parts to be lighted. 
There is also another drain.pipe at N, for, after all ike 
washing &c., a very small portion of tar and moU^re may- 
rise into the pipes, and perhaps in time clog them, but by 
laying all the pipes in the first, second, and third stories on 
a small descent, if any tar or moisture should rise, it will 
drain dow n all the pipes from top to bottom, and be depo- 

sited 
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Buff'd in the earthen jar at N, by that means the pipes will 
not clog up*in half a century. These jars must be some¬ 
times removed and emptied, fresh water pat in, as also the 
water in the tusscI H must be changed, to keep it clean and 
sweet; and the water in the purifier C should be changed The water to 
every two or three days: by these means the gas will be 
prived of all its smell, at least as far as washing will effect 
it, and the apparatus will be clean. 

The stop.cock at O is for the use of a master, if heCock for lock- 
wrishes to lock up the gas in the reservoir, to prevent his^‘^| extingu^h- 
workraan kc, wasting it in his absence; as also if any pipeing ihe lights, 
should leak, or a cock be out of order, in any part of the 
premises, by turning this cock all the gas is kept in the re¬ 
servoir while the pipe is repaired, or any other alteration 
made; it also cxtinguislfes ail the lights whan turned, if 
any are left buriiiug by careless workmen, nor can they be 
lighted until it is opened again. 

The whole of this apparatus is simple, and not liable to Conduct of the 
be }jut out of order iu such a way, but that any person may^™*^”** 
put it to rights again. All the art required to make the gas 
is to take ofl' the cover of the pot, aiid^ without removing 
the pot, to take out the cuke, and fill it'with fresh coal; 
wedge tJie cover down by putting an iron wedge betweea 
the hew els or ears and the elbow of the vessel, and, if re¬ 
quired, plaster a little clay or loam round the cover, to keep 
it air-tight; a fire is then to be made under it, and the whole 
is done. The boy, or man, who dots it, must now and 
then look at the fire, 'hnil keep it up, until the pot is hot, • 

and the gas is made. Now in works where lights are want¬ 
ed almost always, I would recommend two fire-places, and 
two pots, so that when one pot is burned out, the other pot 
may be ready to act; for this purpo^thc purifier must be 
provided with two of the watcr.joiiits one communicat¬ 
ing with each pot, and the elbow.pipe of each pot must have* 
a stop.cock, as V. When one pot is burning, the cock in 
the other pipe must be stopped, that the gas may not find 
its way out of ihe purifier; and when all the gas is extract¬ 
ed from that pot, the cock V, leading from it, must be 
stopped, and the pot left to cool; while a fire is put under 
the other pot, its cock is opened, and a supply of gas from 
' Supplement —Vol, XXXI. Z it 
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it is passed into the reservoir; by these means one of the 
pots is constantly supplying the reservoir with gas, and the 
lights are alwaj's kept burning. One purilier is all that is 
necessary. The cock V must be shut when either of the 
covers is taken up to fill the pot again with coal; and when 
the cibow.pipe is lifted out of the water.joint, as the cover 
is attached to it, a plug must be provided to fit into the 
water-joint pipe the moment the elbow is removed from it) 
or the gas will rush out of the pipe at the water-joint. But 
a better way would be, to lengthen the pipe of the water- 
joints B, and place a large cock under each of them, almost 
close to the top of the purifier; so that, when one pot was 
burnt out, by turning the cock it would keep all the gas in 
the purifier, while the cover was removed. No plug is ne¬ 
cessary in tikis method. When p^^ople are very particular, 
(especially'when houses ort> accomptirig-honses arc to be 
lighted), and wish all smell to be destroyed, if they are not 
satisfied with washing it, and still think there is a ILttIo smell 
left, (and very little indeed, if any, will be left), after the 
washing, a small trough may be added, made in the same 
way as the purifier, with sheets of iron across to force the 
gas through the pipe R communicating with it. This trough 
may be filled with water, with a few lumps of lime jpnt into 
it, and this water and lime changed often ; on the gas being 
forced through this lime-water, if there was any remaining 
smell in it, this would completely take it away, and, as has 
been before observed, by changing all the wafers now and 
then, and keeping this small trough constantly supplied with 
clean water and lime, the gas after passing it will ascend 
the pipes to the lights pure. 

SIR, *< 

HAVING been*’ from home, I was prevented from an- 
nswt^ing your obliging letter until this day.—I am much 
pleased, that the Society have approved of my specimens 
produced from pit-coal. 1 also feel highly gratified and ho¬ 
noured with their Reward. 1 hope to lay before you, in a 
short time, an account*of the establishment of a work, that 
will be of ^uch magnitude, as will supply this part of the 
country with the oil or spirit, in sufiScieot quantity to super¬ 
sede 
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scde the use gf turpentine &c. in japanning; and I do hope, 
that in time works of the same description will be establish, 
ed through all Stalfordshirc, the products of which will sup. 
plj/ the place of a great portion of the spirit used in the 
kingdom, while the pitch will be of sulhcicnt quantity to 
form a great part of that article now used in the dock¬ 
yards. 

All I want is support from the great coal companies and Requeues 
masters, to erect siifiicicnt afl|»aratus at the dift'erent works, 
to preserve the tar at all the coke furnaces, and proper 
means to separate the spirit from the tar. It would be a 
great saving to the nation, as in every hundred weight of 
coal coked there arc lost by the present mode above four Pr«seiu Icsss. 
pounds of tar; and the c^kes are not half so good as if they 
were coked in close vessels, tu^thc exclusion of the atmos¬ 
pheric air. I need not describe the method by drawings of 
the manner of extracting the tar from pU.coal in close ves¬ 
sels, as that method is so generally known ; it must be clear 
to every one, that it is procured by distilling the coal, 

t have, as follows, described the method I use in extract- 
iiig the spirit from the tar, the process of*which is so simple, 
that every one must understand it. 

Fig. PI. IX, is a section of the furnaces, and one of ofex- 

the rctottts, almost any number of w hich may work in aline, Ipirli'of uf 
the same flue will do for all, only taking care, if any are 
not at work, to stop up the draught-hoio, which communi. 
cates with the flue. These furnaces are built without bars, 
grates, or doors. A is <he place where the fewel is put in Appurat 
to heat the retort G ; the fire lies under it, and the smoke 
is carried ofl' into the flue D. B is the aperture where the 
ashes are raked out. G is a section the iron basin, or 
lower part of the retort; the dark-si^aded square part 
shows the space the fire occu])ies, and •the black square O ^ 
the flue as it runs along the back of all the line of furnaces, 
and enters the chimney R, as the arrows show. I, Figs. 2 
and 3, shows the npper part of the iron, earthen, or glass 
Totort, fitted on the cast-iron basin G|j^ K, the receiver. By 
this mode of setting the retorts, all the great expense of 
bars, doors, frames &c. is saved, and a brisker draught of 
air is obtained, which may be slackened at pleasure by 

Z 2 covering 



340 


VSKEVL PRODUCTS FROM* COAL. , 


Process of e\~ 
tr.iriinjj ilic 




coTcring up in part, or wholly, the fire-place A with a 
brick. E is a square iron plate with a circular hole in the 
centre^ built on the top of the furnace. The cast iron 
basin of the retort G is made to the size of the hole in the 
plate: the most convenient size of the basin of the retort 1 
find is about hve or six gallons, in the shape of a deep pot, 
with a llanch or rim 11 round the edge of it; this pot or 
basin of the retort is put into the iron plate E, and the 
tlaiich of the retort then rests^n the plate E. I is the upper 
part of the retort without a bottom, made to rest and fit 
on the fianch of the cast iron basin G. K is the receiver, 
larger in the mouth than the nose of the retort. 

To begin the work, 1 fill, nearly, the iron basin of the 
retort G with coal-tar. T then {lut on the upper part of 
the retort I, and make it air-tight with a little sand thrown 

t j/ 

round it at the iiaiich II; the receiver K is put into its 
place, and a slow fire is put in at A, under the retort; the 
tar soon begins to boll slowly, or rather simmer. As soon 
as this begins, there rises from the tar a thick whitish va¬ 
pour, which fills the glass retort; part becomes condensed, 
and falls in drops from the sides of the retort into the tar 
again, while the purer spirit rises into the neck, is con¬ 
densed, and keeps dripping down the neck into the Receiver; 
this is the spirit of the tar, and with this spirit /hat first 
arises from (he tar was the waiter japanned which I sent 
you. The reason 1 chose to have the receiver wider at tliu 
mouth considerably than the nose of the retort is, that 
there is a strong and very volatile oily ammonia, that does 
not soon condense, but gets out of the receiver into the 
air the instant it leaves the retort, and though but*in a very 
small quantity, so i^all that it is hardly possible to catch 
it; yet will it impKignatc (he air for a great distance round, 
with its very penetrating smell, while the spirit keeps 
dropping into the receiver pure and separate from the am¬ 
monia. The spirit is very volatile, quite as much so, if 
not more, than the spirit of turpentine, and soon eva¬ 
porates if exposed to the air, which is a proof of its dry* 
ing nature; indeed when used as a substitute for turpentine, 
it dries in \he stove quite as soon or sooner, and takes 
s;qually as beautiful a polish. I sent you three specimens, 

No. 1. 
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No*. T- is what came off the tar first. No. 2. is the same Rcrtifkation of 
distilled a second time: and the third specimen is the sc- 
coiid redistilled again in a glass retort; it there JeaTes a 
little pitchy residuum, and comes over clear, as the sample. 

Very little of the spirit is lost in passing through these dif. 
fureiit stages, if care is taken, that the fire is slow, and 
the process not hurried. When the spirit is perfectly ex-Asphaltwm. 
tracted from the tar, there remains in the basin of the re¬ 
tort that beautiful pitch or asphaltum sent; which, when 
mixed willi the spirit, forms 1an ingredient for making the 
black varnish used in japanning. Jf it is wished to use itPikh 
as pitch, less spirit must be extracted from it. 1 find, that 
six gallons of tar will produce, if care is taken, about two 
gallons or two gallons and a half of spirit. A great DurU' 
ber of retorts may be kef)t working by a single man; if we 
say only one hundred, and oi^ly worked down in a day, 
they will produce from two hundred to two hundred and 
fifty gallons of spirit, so that by increasing the number, 
any quantity may be obtained. When the spirit is used in 
the place of turpentine, the varnish.makt;r uses it in the 
same way, and in the same quantity, as there appears no 
manner of difference in the use of it* from the sjurit of 
turpentine in the making of varnish. When the asphaltum 
is used, it supplies the place of real asphaltum, and in 
about the same quantity. 1 have explained the wlio^e as 
dear as 1 can, but if any more information is required, I 
should feel happy in giving it, and am, 

Sir, With great respect, 

Your obedient humble servant, 

B. COOK. 

To such persons as wish for further particulars on '.::htingapa:»- 
the subject of lighting apartments wiih^as, It may be pro- 
per to note, that the society, in th^ 26th volume of 
Transaction^ page 202, have given an engraving and de-^ 
scription of a gazometer, and apparatus for making car¬ 
bonated hidrogen gas from pit coal, which communication 
was sent to them by Mr. S. Clegg, of Manchester 

•See Journal, vol. xxiii, p. Sj. Se<f also two original commu¬ 
nications by Mr. Cook on the advantages of coal gas lights, even 
on a very small scale: vol. xxi, p.2Dl, and xxii, p. 145. 

III. Method 
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III. 

Method of procuring Turpentine and other Products from 
the Scotch Vi !/", (Piniis Silvestris Linn.) Mt; Mr, II. B. 

* Way, of Bridport Harbour''^. 

SIR, 

r.xtractmn of ThE cnormous high price of turpentine, tar, and pitch, 

fyunTtiiV svotch brought to my remembrance, that I had, in 1792, 

fir Tti this <-nun when in America, made some tncmorandams on the subject 
of obtaining them in North Carolina, which, on referring to, 
led me to think, that they might be obtained in this country. 
1 was induced to mention it to iny relation and friend, John 
Herbert Browne, Esq., of Weymouth, and of Sheen, in 
Middlesex, when on a visit at my house ; and I expressed a 
wish, that I could try the experiment with regard to tur¬ 
pentine; when he very kindly gave me leave to try it on 
three trees growing on his estate, about three or four miles 
from this place, and he went with me and fixed on .them, 
and early in last April I had them prepared for the purpose 
of extracting the turpentine, and they have been running 
fill the 18th instant*. The weather, except the last month 
and part of this, has, from so much rain failing, aqd there 
being so little hot weather, been particularly unfavourable 
for this business; as, the distance being such as to prevent 
the trees bring regularly attended, the hollows were fre¬ 
quently found by my men full of water, and a good deal of 
the turpentine, which ran off with the water, lay on the 
ground. Under all these circumstances T was only able to 
obtain from the three trees about two pounds and a half of 
turpentine. Mr. Browne being with me again the 16th and 
17th instant, as he \vi#hed to take the trees down, I begged 
he would allow me^*o fake a part from one of them, for 
the purpose of sending to the Society of ArfS, Manufac. 
tures, and Commerce, with the turpentine collected from 

* Trans, of the Soc. of Arts, vol. xxviii, p, E6. The silver 
medal was voted to Mr. Way. Part of the tree, from which the 
turpentine was extracted, is pre.=ierved/along with some of the 
products, in the society’s repository. 


the 
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the frees, ii'hich he most readily complied ivi(h» 1 hare Extraction of 
therefore talten about six feet from one of them, (they 

, - trtmi tbc'S*. ritcli 

were all nearly the same size ); what I hare sent is the part&i m tbu. -isan- 
from the ground to the top of the place that has been 
away for the turpentine to run into the hollow, whence it 
was to be collected; the hollow Was cut in this consider¬ 
ably higher than is usual in America, as this tree stood in a 
hedge, and could not welt be hollowed lower; 1 hare 
matted up this part of the tree, and secured it with straw 
and a double mat, to prevent the bark being robbed off, 
that it may be seen in the same state as it stood when the 
turpentine was taken from it. The tnrjpcntine is in the 
cask in which it was deposited when brought from the trees ; 
and 1 hare this day shipj^cd both on board the sloop Betsey, 

Captain Trent, bound to Downed wharf, l^ndou, di. 
rected to you, freight paid here by me; which vessel 1 
expect will sail in a day or two, and 1 hope you will re¬ 
ceive them safe, which, when you do, you will much 
oblige me by requesting,* that both may be examined, in the 
hope that (his small trial may meet with the approbation of 
the very highly respectable and truly useful Society of 
Arts, Manufactures, and Commerce; and if considered 
likely fo prove useful, that they may induce some person, 
who has the means and opportunity of doing it, to make a 
trial on a larger scale, so as fairly to ascertain whether 
turpentine can be obtained in this country from the very 
large and numerous plantations of Scotch iirs, now in the 
United Kingdom, previous to the trees being cut down, 
either to thin plantations, or where ground is designed to 
be cleared, as taking the turpentine from the trees previous 
to their being cut does not at all injure the wood, and by 
making the hollow in the trunk of the^tree about six inches 
from the ground, it would waste but a^very small quantity 
of timber. I have taken the liberty of annexing a copy of 
memorandums I made when in North Carolina, respecting 
the modes of collecting turpentine, and making tar and 
pitch, in hopes they may afford the society some little in. 
formation, as they are not, 1 apprehend, very generally 
known. They arc copied from memorandums which 1 
actually made on the spot. 1 would haTe sent the memo. 

randum 
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randiim.books with this, had not the remarks been mingled 
'with others relative to my commercial pursuits ; but I shall 
have no hesitation in allowing any person to examine them^ 
or to afford any information in iny power to any persons 
willing to make experiments in this way, if they will favour 
me with a call. 1 am well satisfied in my own mind, that 
very large quantities of tar might be obtained from the 
knots and limbs of the Scotch fir when Cut down ; and that 
the charcoal made from it would not be injured by the tar 
being first extracted: and as f was in Norway, Sweden, 
and Russia, in 1789 and 1790, and saw no tree, from which 
I consider that tar could be extracted, except the Scotch 
fir, or red deal, which is one and the same tree, 1 am per. 
siiaded, that the refuse of that tree must be what they 
make the tar from in those countries, though I had no op. 
portiinity of seeing the process there. 1 suspect, that the 
Swedish tar.kiins must be constructed of brick, or some sort 
of masonry, as the tar brought thence is much clearer, better, 
and more free from extraneous matters, than that of any 
other country. 1 have olwerved the tar from North Carolina 
to have frequently a, quantity of sand in it, which is easily 
accounted for, from the soil in which the kilns are made: 
it would, in the careless way in which they take it out of the 
hole dug in a sandy toil, be very likely to be mi\^d with 
the sand. In the small cask, in which the turpentine is, I 
have scut a few small red deal knots, from some timber that 
I havelately taken outtif my warehouse, on some alterations 
being made; the timber from which they are taken has 
been in the warehouse ever since the sunimcr of 178d, and 
yet, when these pieces are exposed to a moderate heat, the 
tar will be seen to exude from them. 

„ I remain. Sir, 

y - 

Your obedient and very humble Servant, 

H. B. WAY. 

Bridport Harbourf Nov. "27, 1809. 

Extracts from Notes taken by Mr. Way. 

* Thursday^ April 12, 1792. 

ARRIVED at Wilmington, North Carolina, about one 
P. M. Observed on t^e roads the pitch-pines prepared for 

extracting 
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extracting turpentine; which is done by cutting a hollow in 
the tree aboiit inches from the ground, and then taking 
the bark otf from a space of about eighteen inches above it, 
from (be sappy wood. The turpentine runs from April to 
October, and is caught by the hollow below. Some of the 
trees were cut on two sides, and only a strip of the bark 
left of about four inches in breadth on each of the other 
two sides, for conveyance of the sap necessary for the sup¬ 
port of the tree. A Captain Cook, with whom T had been 
traTcliing, informed me, that some trees would run six or 
seven years, and that every year the bark was cut away 
higher and higher, till the tree would run no longer, and 1 
observed many that had done running, and they were in 
general stripped of the bark on two sides, as high as a man 
could reach, and some were dead from the operation ; others 
did not look much the worst for it. 1 find the. usual ta.<>k 
is for one man to attend three thousand trees, which, taken 
together, would produce from one hundred to one hundred 
i^nd ten barrels of turpentine. 

, Jpn'l 15, 1792. 

ON my return from V/ilinington to Cowen’s tavern, dis- F:\r’lif-r ac¬ 
tant about sixteen miles, I was informed, lliat the master 
of th§ house had been a superintendant of negroes, w'ho 
collected turpentine. I found the information I had be. 
fpre received was not ]>rrfectly correct; he told me he at. 
tended to six slaves for a year fotife planter, and between 
the 1st of April and the 1st of September they made six 
hundred barrels of turpentine. The cutting the trees for 
the purpose of collecting is called boxing (hem, and it is 
reckonii;d a good day’s work to box sixty in a day; the 
trees will not run longer than foul years, and it is ncccs. 
sary to take pff a thin piece of the* wood about once a 
week, and also as often as it rains, as that stops the trsx'S 
running. While in North Carolina, 1 was particular in 
my inquiries respecting the making of tar and pitch,> and I 
saw several tar.kilns; they have two sorts of wood that Tnr made from 
they make it from, both of whith are the pitch.pine ; the 
sort from which most of it is made are. old trees, which 
have fallen down in the woods, and the sap rotted off, and 
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is what they call lightwood, not from the weight of it, as 
it is rery heavy, but from its combustible nature, as it 
will light with a candle, and a piece of it thrown into the 
fire will give light enough to read and write by. All the 
pitch-pine will not become lightwood; the people concern¬ 
ed in making tar know it from the appearance of the 
turpentine in the grain of the wood. The other sort of 
wood which is used, after the trees which have been boxed 
for turpentine have done running, they split off the faces 
over which the turpentine has run; and of this wood is 
made what is called green tar, being made from green wood 
instead of dry. 

When a sufficient quantity of wood is got together, the 
first step is to fix a stake in the ground, to which they 
fasten a string, and from the stake, as a centre, they de. 
scribe a circle on the ground aVcording to the size they wish 
to have the kiln. They consider that one, twenty feet in 
diameter, and fourteen feet high, should produce them two 
hundred barrels of tar. They then dig out all the earth a 
spit deep, shelving inwards within the circle, and sloping 
to the centre; the ea,»'th taken out is thrown up in a bank 
about onc'foot and a half high round the edge of the cir¬ 
cle ; they next get a pine that will split strait, of k suf¬ 
ficient length to reach from the centre of the circle, some 
way beyond the bank ; this pine is split through the mid¬ 
dle, and both parts arc then hollowed out, after which they 
arc put together, and l^ink in such a way, that one end, 
which is placed in the centre of the circle is higher than 
that end which comes without the bank, where a hole is 
dug in the ground for the far to run into, and whence the 
tar is taken up and barrelled as it runs from the kiln. 
After the kiln is marked out, they bring the wood, ready 
split up, in small biltets, rather smaller than are generally 
vSted for the fires in England, and it is then packed as close 
as possible, with (he end inwards, sloping towards the 
middle, and the middle is filled up with small wood and the 
knots of trees, which last have more tar in them than any 
other part of the wood. *The kiln is built in such a way, 
that attwelvcvor fourteen feet high it will overhang two or 
three feet, and it app^s quite compact and solid. After 

the 
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the whole of the wood is piled on, they get a parcel of 
small ^ogs,* and then place a line of turf, then another line 
of logs, and so on alternately ail the way up, and the top 
they cover with two or three thicknesses of turf. After 
the whole is covered in this way, they take out a turf in 
ten or a dozen different places round the top, at each of 
which they light it, and it then bums downwards' till the 
whole of the tar is melted out; and if it burns too fast they 
stop some of the holes, and if not fast enough they open 
others, all of which the tar-burner, from practice, is able to 
judge of. When it begins to run slow, if it is near where 
charcoal is wanted, they fill up all the holes, and watchHt 
to prevent the fire breaking out any where till the whole is 
charred; the charcoal is worth two pence or three pence, 

British sterling, per lifishcl. It will take six or eight days 
to burn a tar-kiin; in some, places they burn it at such a 
distance from the shipping, that they have very far to roll it, 
and even then sell it at from three and six pence to five shil. 
lings British sterling, per barrel, sometimes taking the 
whole out in goods, but never less than half the amount 
in goods; from all which it will be ^reasonably supposed, 
that tar burning in that country is but a bad trade, as it 
must a good hand to make more than at the rate of a 
barrel a day; the barrel^ cost the burner about one shilling 
and three pence British sterling each; the tar makers are in 
general very poor, except here and there one, that has an 
opportunity of making it near the water side. 

Pitch is made by either boiling the tar till it comes to aMcthml of. 
proper thickness, or else by burning it; the latter is done 
by digging a hole in the ground, and lining it with brick, 
it is then filled with tar, and they set fire to it, and allow it 
to burn till they judge it has burnt eiipogh, which is known 
by dipping a stick into it, and letting^it cool; when burnt 
enough they put a cover over it, which stops it close, and 
puts out the fire. Five barrels of. green tar will make two 
of pitch ; and it will take two barrels of other tar to make 
one of pitch. 

JV. JB .—The foregoing observutions respecting tar and 
pitch are copied from a memorandum made by me at Sof. 

folk, 
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folk, in Virpnia, on th« borders of North Carolina, April 
23, 1792, and are the result of the inquiries add okpenra- 
tioiis I made on the subject whilst in Carolina. 

Wilmingion^ N. C. April 13, 2792. 

IN conversation with a Mr. Hog;;, who had been settled 
there, and at Fayette>viile before the war, I learnt, that 
pitch.pine timber growing on the sands was the best; and 
that it was reckoned to be better if cut in the winter, be¬ 
fore the .sap rises in the tree. 

H. }i. WAY. 

SIR, 

IT afll’ords me mneh pleasure to learn, that my commir- 
' nication, on the extraction of turpentine from the Scotch 
i>r, has been thought worthy of thV consideration of the 
society ; and it will be highly gratifying to me, if it should 
induce perKons, who have considerable plantations, to try 
it on such a scale, as to ascertain to what extent it might 
prove bencHcial in this country. The experiment should be 
tried on trec.s so situate as to be conveniently examined 
every day, and the turpentine collected into the hollows 
removed as often as possible to prevent its being injured, 
or wasted by the rain. 1 think, that during the Aiufricait 
war, some importations of turpentine were made from 
Russia and Sweden ; and if so, it must have been extracted 
from what wc call the Scotch fir in a colder climate than 
- this. The article called Venice turpentine, which is brought 
from Carinthia and Carniola, is extracted there from the 
larch tree; and it might probably answer to try to produce 
it from the larch trees grown in Great'Britain, in the same 
way as 1 have collected the turpentine from the Scotch fir. 

• Respecting the wood o/''the Scotch fir being injured, by the 
extraction of the tnryentine from it, I should rather think, 

r 

that it would, on the contrary, be better for it; as all those 
who use deals from Scotch fir in this neighbourhood com- 
j}lain, that it is loo full of turpentine to work well. The 
fact might be ascertained, by the piece of timber which I 
sent to the society; as, (f it was wished to preserve that 
part in which the hollow is made, the back part, or near¬ 
ly half of thqtrec, might be sawn into boards without in- 



tURPBKFTINE FROM BRITISH FIRS. 


349 


Jury, and these boards might be compared with some from 
a tree taken down in the winter, from which the turpentine 
Las not been extracted. It must, howerer, be noted, that 
from the tree 1 have sent to the society, the turpentine has 
only been running one year, whereas, in America, they 
collect the ttirpentiue from the same tree for three or four 
succeeding years. It has been supposed and assorted, that 
turpentine was only obtainahle from the United States; butTvirpentimj^ 

I hare sutheient documenfs to prove, if required, that ® 
very large quantity of it can be probnred from East Florida; fiunntity from 
and 1 well remember, that about the year 1782, several 
cargoes of turpentine were shipped in the river St. John’s, 
for Britain; and though that country is at present in the 
hands of the Spaniards, no doubt, arrangements might be 
made with the Spanish government for a supply of that ne¬ 
cessary article thence. It is' my earnest wish, that, through 
the medium of the Society of Arts, I may render any in. 
forinatton that may bo serviceable to the interest of the 
united empire; and J will, with pleasure, furnish farther 
communication on the products of Florida and its com¬ 
merce, if desired by the society. , 

1 am convinced, that tar might be produced from the T.»r might be 
refuse of hrs of English growth to advantage; and that 
much better article might be made from them in Britain,BruL^h Hi.-:, 
than any imported from America. The Scotch firs, in 
England, f,^.m being planted at a greater diiitancc from each 
other than tiu'y arc natnrally found aoroad, have much 
larger knots, and greater numbers of them, than in Carolina, 
or the north of Europe, and would therefore produce more 
tar, in proportion, from their refuse of wood, than the 
trees of those countries. 

The pitch-pine of Virginia, the Carolinas, Georgia, and Pine-barrene. 
the Floridas, grows to an immense‘size in what are there 
called pine barrens, the soil of which is finer and wbfter 
tlian the sand used as writing-sand in Great Britain, and 
the trees grow almost to the verge of high-water mark on 
the sea-shores. 1 think it would answer a good purpose 
for the society to encourage, by premiums, the cxtractioa 
of turpentine from British firs. 1 remain. 

Sir, Your obedient, and very humble Servant, 

H. B. WAY. 

J.H. 
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^st^ony of J. H. Browne, Esq., of Wcjmontb, certified, Ibat he 
had witnessed the principal experiments made by Mr. Way, 
in extracting the turpentine from the Scotch firs. That the 
trees had been planted in 1771 or 1772; and that the wood, 
subsequent to the operation, had been minutely examined, 
and found not to be injured by the extraction of the tur. 
pentine. lie added, that the season was uncommonly wet 
and unfavourable for the experiment. 

Reference to tlie Description of Mr. If. B. Method 

of procuring 'Turpentine from Fir Trees. Flute IXy 
Fig. 4. 

a, Represents the lower part of a fir tree, as growing in 
the earth ; ft, shows the part whoreportion of the bark 
is taken otf to assist the emission of the turpentine; c is a 
hollow cut within the body of *ihc tree, it is in (he form of 
a basin at the lower part to receive the turpentine, which 
exsudes into it from the pores of the tree; this basin is 
about six inches from the ground. 



Anah/sis of Deadly Nightshade^ Atropa Belladonna*; by 
Mr, VAii^trELiN^. 


Deadly nijjht- The experiments I am about to relate were instituted 
shade examined purpose of know'ing, whether this plant, which is 

principle of to- the same family as tobacco, contained the acrid prin- 
bacco. ciple, that we found in the latter f-; but we shall see below, 

(hat it does not exist in^hen). However, 1 availed myself 
of this opportunity to/bxamiuc the properties of the mat- 
. ter in this plant, wAich, according to the physicians, is 

nafcotic. 


The juice 

coagulated by 
heat. 


1. The expressed and filtered juice of belladonna has a 
pretty deep brown colour, and a bitter nauseous taste. 

It is copiously coagulated by heat, and by an aqueous 
infusion of gall. 


♦ Apn. de Giiim. vol. Ixxii, p. 53. f See Journ. p. 260. 

2. The 
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The substance coagulated by b|at in the juico of bella. The coagulant, 
donna is of a yellowish gray, becomes black by dessication, 
and presents a smooth polished fracture like that of resins. 

It burns with decrepitation, softening, and smoke, which 
has the same smell as horn similarly treated. 

3. The juice of belladonna, distilled till it is reduced toThe juice dls- 
the consistence of a liquid extract, yielded a watewhich 

had only a flat herbaceous taste, and nothing of the acri. 
mony of that of tobacco. The only reagent, of all we 
tried, that rendered it slighfiy turbid, was acetate of lead. 

4. The juice reduced to the consistence of an extractThe Tcriduum 
being treated with alcohol, part dissolved in it; and the 

lution deposited on cooling crystals of nitrate of potash, 
and a little muriate of the same base. 

The alcohol, separated from these crystals and evaporated, Spirituous 
left as a residuum a brownish yellow matter, of a very^^*^*‘ 
bitter and naui>eous taste; which, taken up a second time 
by highly dephlegmatcd alcohol, left a fresh quantity of in. 
soluble matter, and still deposited a few crystals of the 
same salt. 

The matter being divested as much as possibleby this pro. 
cess of the greater part of the nitre, and of the substance 
insoluble in alcohol, I eva])orated the alcohol, and subject¬ 
ed its rcsidutini to the following experiments; 

1. it dissolves abundantly aiul speedily in water, and isita properues* 
even deliquescent in the air. 

2. The solution is of a yellowish brown, and Itas a very 
bitter and very disugreeabiu taste. 

3. It reddens litmus pnper very deeply, 

4. It is copiously precipitated by alcoholic tincture of 
galls, and not by acetate of lead, if the latter be sunicieut- 
)y diluted with water; but, as it coi.t'iius a little muriate of 
potash, it would precipitate the acetate of lead without this 
precaution. 

5. This solution, when mixed with sulphuric acid, emitted 
a very evident smell of acetic acid. 

6. The same soliuion, on the addition of nitrate of sil¬ 
ver, threw down a true muriate of silver. 

7. Caustic potash produces from the solution a fetid smell 
vary similar to that of stale lie, in which linen has been 

washed, 
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washed, and which is Jffeginntiig to.^ulrefy. Amtnoniad&l 
Tapotirs too arise, which may be rendered Sensible by 
weak nitric acid held at a little distance from the mixture. 

8. The addition of a few drops of sulphate of iron rcOi^ 
tiers the solution of a much deeper colour. 

9, The extract itself, exposed on burning coals, swells 
up, and emits pungent and acrid fumes, in which the smell 
cannot distinguish ammonia. 

From the ctfects produced on the solution of extract of 
belladonna by the rarious tests employed above we may 
conclude, that it contains, 1, a free acid; 3, an alkaline 
muriate; 3, a small quantity of an ammoniacal salt. 

The acid that exists in it must be'the acetic, since sul. 
phuric acid elicits the smell of this acid, and acetite of lead 
occasions no precipitate; which it (rotild, if the acid were 
the malic, tartarous, or oxatit. Part of this acid must be 
combined with potash ; and it is this, no donbt, that com. 
municates to the extractive mass the property of attracting 
the moisture of the air. 

But neither these salts, nor these acids [this acid], im. 
part to the matter its,DoisonouB qualities. These unquestiun. 
ably reside in the vegetable substancp itself. What then is 
the order of composition, that makes thus, with tlv; same 
principles, both our food and such deadly poisons ? This is 
one of the barriers, that chemistry has not yet been able to 
overstep ; and unfortunately beyond this barrier lie secrets 
of the utmost importance to mankind. Wanting therefoae 
the means, which at some future period may give us a pre¬ 
cise know Icd^^c of the differences, that exist between vege¬ 
table compounds possessing such opposite properties, we 
must have recourse to obscrvaition of their effeefs. 

One of the methodS, that appeared to us best adapted 
to elucidate the nature of that substance in belladonna which 
h soluble in alcohol, was its decomposition by fire. Ac¬ 
cordingly I introduced 2*7 gr. [41*7 grs.] into a glass re¬ 
tort, and heated it gradually, till the water of solution had 
been distilled over by a very strong heat. A yellow ammo, 
niacal liquid passed over,* and afterward a thick oil, which 
hatt a very singular disagreeable smell. 

» 


On 
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Qii examining the liquid product 1 found a great deal of 
free ammoQtay though there u v some in com()inatioay for 
the ac'dition of a few drops of caustic potash rendered the 
aiDDiouiacal smell much htrongcr. The oil was blacky very 
thick, and ?ery acrid. 

The coal left in the retort weighed 1 gr. [I5‘.45 grs.]. It The coal, 
had an alkaline and prussiafe taste. Washed with boiling 
wafer it yielded a lixivium, which, being mixed with sul. 
phatc of iron, produced a very considerable quantity of 
Prussian blue, considering the small quantity of matter 
employed. The coal, after having been lixiviated and dried, 
still weighed 7 dec. [10*81 grs,]. 

This quantity of coal, exclusive of what was encrustedjts quantity 
on the retort by the violence of the fire, which I was un-^®T K™*** 
able to separate, is larger than is furnished by most other 
vegetable matters, that I ha^c yet had an opportunity of 
distilling: for the 2*7 gr. [41*7 grs.] certainly contained 
more than 7 dec. [lO'Sl grs.] of water, beside nitrate and 
acetate of potash. 

It appears too, that it contains a large quantity of ni-itcoi Uuns 
trogen and bidrugen, since it yielded by distillation a 

nitrogen. 

deal of ammonia, prussic acid, and on. Jout as this mat¬ 
ter might contain a little nitrate, I suspected, that part at 
least of the nitrogen forming the ammonia and prussic acid 
was produced from the nitric acid. 

To clear up this doubt, I mixed 6 gr. [92*67 grs.] ofGumaubic 
gqm arable, in which there is supposed to be nitrogen, with 
a tenth of saltjietre; and., after having distilled, examined tilled, 
the products. The liquid that came over was in fact am. 
iiioniacal; and its smell became stronger on the addition of 
potash, which shows, that an acid was formed at the same 
time with the alkali. • 

The coal remaining in the retort, wvhich weighed 2 gr. 

[30*89 grs.], and was extremely pyrophoric, contained 
prussiate of potash, like that of my matter. But though 
I employed In this experiment three times as much gum, 
and probably more saltpetre, the mixture did not furnish so 
large a quantity of ammonia, og of prussic acid, as the 
nauseous principle of belladonna, 

SuPIlLi^ENT—VoE, XXXI. A a 
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If we admit therefore, that the saltpetre contained *in 
the 2 gr. of this principle gare rise to some prullsic add and 
ammonia, we ought not to infer, that the vegetable matter 
in question furnished none. That it did is the more pro. 
bable, because its solution was precipitated hy infasion of 
galls. Be it as it may, this experiment shows, that it is 
difficult to judge from distillation, whether organic matter 
containing saltpetre be of a vegetable or animal nature. 

The results of this analysis, though hitherto very rude, 
are sufficient however to show, that the substance, which 
constitutes the subject of them, contains a great deal of 
charcoal, hidrogen, and nitrogen, and but little oxigen, if 
we may judge from the small quantity of carbonic acid form¬ 
ed during its decomposition by fire. 

From what has been said may we be allowed to suppose, 
that the narcotic effects, whith belladonna produces in the 
animal economy, are owing to the superabundance of com. 
bnstible radicals, and particularly to that of the charcoal 
over that of the oxigen in the principle of this plant so. 
luble in spirit of wine ? Without pretending to assert tMs, 
it is nevertheless certain, that all the vegetable maters, 
which produce analogous effects, are rich in charcoal, hi¬ 
drogen, and nitrogen, while substances greatly oxigenated 
produce cobtrary effects. ^ 

It must be confessed too, that a great many vegetable 
products equally abundant in these two principles do. not 
possess the same qualities; but the nitrogen, which is al¬ 
ways found associated with hidrogen and charcoal in the 
somn^erous plants, does not exist, at least in similar quan¬ 
tity, in the others. 

Examination of Vhe part of belladotma imoluhie 
f in alcohol, 

*. 1. This matter dissolved in water coqimunicates to it the 
propertyof frothing when shaken.. 

2. The solution v copiously precipitated by aqueous in. 
fusion of galls. 

Nitrate of barytef causes in Ik a predpiiate partly 
soluble in nitric acid. 

» 4* Muriate 
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4. Mariate of lime prodaees a predpitate wboll/ soluble 
in nitric acid. 

5. The eolation reddens litmus paper. 

* 6. Nitrate of silver produces in it no ofTect. 

7. Burned in a crucible it leaves an alkaline and hepatic 
coal. 


* From these etfects ure may conclude, that this part of Its comjpon-nt 
belladonna is composed of an animal matter, of sulphate 
of potash, of acidulous oxalate of potash, prolSably of ni* 
trate, and that it contains no muriate. 

We may conclude too from these effects, that no earthy 
salts are present in it, since moriate of lime, as well as ni* 
trate of barytes, produces in it a precipitate. 

I satisfied myself b^ trials made on a. larger scale, that 
the precipitates occasioned m the solution of the substance 
in question by nitrate of barytes were, the first, oxalate of 
lime, the second sulphate of barytes. 

The oxalate of lime had carried down with it a large Oxalate of lime 
quantity of animal matter, which gave H a brown colour. 

This indicates, that this salt has a powerful attraction mal matter, 
for animal matter; and explains why mulberry calculi, which 
are known to be composed of oxalate of lime, have a muck 
deepdr colour than other calculi. 

ASter having precipitated successively, as 1 have said, No gum in it. 
the sulphate of potash, ajtd acidulous oxalate of potash, 1 
qvaporated the liquor, which was still coloured, and con. 

"Gained nitrate of potash and muriate of Jime; and I treated 
it with nitric acid, to know whether it contained any gum: 
but, as 1 could not obtain an atom of sacchlactic acid, I 
concluded, that it contained none. It was formed only of 


oxalic acid and a yellow matter, ^his substance appeared 

then to be entirely of an animal nature. 

From what has been said we find, that^he juice of bella. Matters coa- ’ 

donna contains the following matters : * 

. . t .... 3“^®® belia- 

1, An animal substance, which is-partly coagulated by donna. 

beat, and partly remains dissolved in the juice by meaiia of 

the free acetic acad present in it. 

Iti A sttlMitance soluble In spirit of wine, which has « 


bitter and nauseous taste, by combining with tannin becomes 


insoluble, and furnishes ammonia when decomposed by ftre. 

A a 2 3, Several 
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3, Several salts with base of potash, namely, a great 
deal of nitrate, some muriate, some sulphate, acidulous 
oxnlate, and acetate. 

The woody The substance of the belladonna, from which the juice * 
had been expressed, having been washed with hot water, 
dried, and then burned, left ashes composed of a pretty 
large quantity of lime, phosphate of lime, iron, and silet. 

This lime announces, that the plant contained oxalate of 
lime, which had been decomposed by the fire, 
ife rroperties There can be no doubt, that it is the matter in bella* 
part soh^blc m Soluble in alcohol, which alone produces its delete, 

alcohol. rious cfiect on the animal economy; for it is the only sapid 
part, and the well known elSects of all the other mat. 
ters accompanying it in no respect^resemble those of the 
plant. 

This proved on To place this beyond doubt, I gave a middle.sized dog 

a dog. fartain niiontitv nf nnn/«inlA mS'VO.1 nrStlt his Vnrkfl 


Experiment 1. 


Effects. 


Experiment 2. 


Exi>eriment 3. 


‘Effects. 


a certain quantity of this principle mixed with his food. 

A quarter after twelve 1 made this dog take 1 gr. 
[15.45 grs.] of the extract rolled up in 10 gr. [154*5 grs.] 
of bread and meat made into a paste. 

In three quarters ef an hour the animal appeared in. 
dined to sleep; he' held his head down, and seemed unable to 
support it; he lay down several times with his head Oh the 
ground ; his paws were slightly convnlsed; his jaws qpoTcd 
for some time, as if he were chewing. These effects con. 
tinned about three quarters of an hour, but nothing farther 
ensued, and the dog resumed his ordinary manners. 

At 3 o^clock in the afternoon I gave him 3 gr. [30*80 grs.] 
of the extract in 13 gr. of paste. The eflfects were re', 
newed; but they were slighter, and of shorter duration. 

At 3 o’clock i made him swallow 4 gr. [61*78 grs.] of 
the same extract, witl^fa*l)out 30 gr. [363 grs.] of paste. 

A few minute^ aftdr he was seized with a continual but 
nrtcertain and difficult movement; chiefly in the abdominal 
extremities; and uttered some plaintive cries. 

■ At half after three he found great difficulty in moving 
himself; he dropped frequently on his hind feet; and his 
respiration was very much* confined. He attempted sereral 
times |o go through the wall, which showed a jort of de. 
liriiunu He had then a trembling in all his muscles. 

At 
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• At a quarter after four he lay down, and appeared in a 
profound ^ecp. His pulse was too quick to be counted. 

At half after four he Toroited up the paste he had taken; 
and some time after he rose, but walked with difficulty, 
falling sometimes on one side, sometimes on his hind legs. 

lie carried his head very low, his eyelids drooped, and 
he no lunger distinguished objects; at least he struck him* 
self againstthe walls and furniture of the laboratory in walk, 
ing. His nostrils were scarcely sensible to the vapour of 
ammonia; and his ears heard nothing, for the most sudden 
nuise did not make him stir. 

He had not lost his memory however; for having put 
him, with a view to give him some vinegar and water, into 
the same posture as when he took the paste, he flew into a 
dreadful rage, as if q^l his strength had been at once re. 
aewed. From that time tlm symptoms he had experienced 
imperceptibly diminished, and about 8 o’clock at night he 
had recovered all his outward senses, but was still greatly 
fatigued. The next day he ate as usual. 

Such are the phenomena this animal exhibited; and every Narcotic and 
one must perceive in them the effects of narcotism and in. *''*®*'c*t*"E 
toxication carried to their extreme;* whence resulted a sort 
of delirium. It is probable, that if he had not brought up 
the greater part of the matter, before it had time to pro. 
duce*its effect, it would have killed him. 


V. 


On the Use of Sulphate of Soda in the Fabrication of 
Glass: Mr. Marcel »e Serres, Inspector of Arts, 

Sciences and Manufactures *• 


My object is to give some accouitt of the attempt made ^niphate of 
by Dr. Gehlcn to employ the sulphate of soda in glass- hi 
works; and as I have hod an opportunity of seeing the re- ing. 
suits of his experiments, and conversing with him on the 
subject of those, which be still intends to make, on the 


* Abridged from Ann. de Chim. vol. Ixxvi, p, 172. 

different 
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difiereat lobsiances that may be employed in glass-houieny 
I coocmTOy that the following particalars will ^aot be un> 
interesting. They who wish for information more at large 
may find it in the work which Dr. tiehleo has lately pnb. 
lishedy entitled JBeytrage awr udstenschaftB^hen Begruen^ 
dung der Glusr/Mckerkunst^ Attempt to establish the Art 
of Glassmaking on Scientific Principles, Munich, 1810. 

From a number of experiments, made in the large way 
by Mr. Francis Bander and Dr. Gehlen, it appears $ 

1, T|iat sulphate of soda perfectly freed from its water 
of crystallization, may be Tery successfully employed in 
manufacturing fine white-glass, without the addition of pot- 
ash or soda. 

2, That in using (his flux theiie is a considerable gdin in 
point of time; and consequently in |he product of a given 
furnace, and in materials. These advantages arise from u 
larger quantity of silez being dissolved by sulphate of soda 
freed from its water of crystallization. 

3, That it only requires great accuracy in the addition of 
the quantity of charcoal necessary to cfiect the decompo. 
sition of the sulphate of soda. This is so essential, that 
sometimes a single hufdredtli part too much, or too little, 
almost spoils the vitrification, or colours the glass.. It 
must be observed too, that it is difficult to give precise di. 
rections for the quantity of chartmel to be employed', be. 
cause the proportion must vary according to its dryness or 
moisture. If it be moist, it will yield more carbonic acid, 
which cannot certainly be advantageous to the vitrification. 

4, That sulphate of soda cannot be employed so well in 
substance in the melting pots ; but that it is better' first to 
make a sulpburet of soda, in order to get rid of the large 
quantity of carbonic acid, which is, formed In the disoxi. 
dation of the sulphuri<^acid, and would cause too great an 
effervescence in the melted matter. 

5, That the glass.iga11 is decomposed by an addition ot 
charcoal in all the other, manufactures of glass, which is a 
great advantage, because this gall is the greatest enemy to 
the maiinfacture of fine glass. 

6, That the pots, in which the glass Is melted by means 
of 8ul|^3le of soda, must be made with much care, and 

* with 
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sHth a different proportion of Materials, because this glass 
attacks them much more than tliat made with potash. 

7f That sulphate of soda maj be Ter|r well prepared by Preparation 
decomposing muriate of soda; and for this purpose the*®*P^***‘ 
waste of Titriol manufactories may be employed, which is ^ 
considerable saving, 

8, liastly, it is well known, that, when fine glase is Blebs in gUss. 
esade, and more soda or potash is mixed in It than in coqi* 
mon glasB^ the glass, if not properly copied before it is 
wrought^ though at first very pare, begins soon to enter 
into fermentation while working, and afterward appears 
full of blebs. It is observable, that glass made with fold, 
spar containing potash always a^bounds in blebs; yet it is 
possible, to make good glass of it, and thus turn to ac¬ 
count the potash contained in it. 

• 

Experiments* 

As the sentiments of Kreschmann, Pott, Laxmann, Gren, Experlmcnte. 
I^ampadins, Van Mons, and Fajot-JDescharmes, respect¬ 
ing the use of sulphate and muriate of soda in the fabrica¬ 
tion of glass, differ widely, it was necessary to make the 
following experiments, to ascertain thh processes, that might 
answer. 

1. First a mixture of quartz and sulphate of soda, in Experiment i, 
the proportions of 100 to 60, was made, and exposed to (he 

fire of a glass-house furnace twenty-two hours. At the 
lend of this time no virtification had taken place, or 
at least it was imperfect, however high the heat was car¬ 
ried. 

3. .Quartz, sulphate of soda, and burnt lime, were taken Expedmem s, 
in the proportions of 100, 100, and 15, ^nd heated. A 
second mixture was made in the proportions of 100, 50, 
end 30; and a third in the proporti^s of 100, 54, and 17. 

The .third mixture was heated in a furnace the fire of 
which was urged by bellows. At the expiration of fdor 
Aoars more vitrificatioh had taken place, it is true, tha|i in 
the first experiment; bdt the glau was very stiff, and ^ 

.were stony. , " i 

2. Quartz, calcined pojtash, Uihe, .end Aulphato of s^a, Experiment A 
were mixed in the proportions of. 100, .10, 17, aiqd 43^ exd 

at 
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at the expiration of an hour and a half the result was ttie 
same. 

4. Quartz, sulphate of soda, lime, and charcoal dust 
were mixed in the proportion of 100, 54, and 14, for the 
former three; and the charcoal was rarird from 4 to 4*2, 
4*4, and 4*5. These mixtures w'crc left in the tire an hour, 
and a brownish yellow or sometimes colourless {;Iass was 
obtained, the colour always depending on the proportion 
of charcoal employed. 

5. In the 5th experiment quartz was mixed with siil- 
phuret of soda, obtained from carbonate of soda and sul¬ 
phur heated together till no more sulphur was sublimed, in 
the proportion of 100 to 60: 

6. In the 6th quartz was mixed with siilphuret of soda, 
obtained from eight parts of calcined sulphate of soda and 
one of charcoal dust, and Iim*e, in the proportions of ICO, 
45, and 17 : 

7. In the 7tli quartz was mixed with sulphate of soda, 
sulphuret of soda, and lime, in the proportions of 100, 
24, 24, and 17; and also in those of 100, 2*5 or 3, 45, 
and 17. Themixtur^ was left in the fire an hour. These 
experiments gave the same resnlt as the 4th. When these 
trials, and many more, the particulars of which it fc un¬ 
necessary to recite, bad been made, the process wjis at¬ 
tempted in the large way. The mixture was formed of 100 
parts quartz, 54 sulphate of soda, 17 lime, and 5 char, 
coal. During the fusion, a shu^clfiil of burning charcoal 
from the furnace was thrown in, the five parts proving too 
little in the circumstances, that took place in the glass fur- 
nace^ The general results of these experiments were: 

1. That sulphate of soda may be employed in glass- 
making, without any^Qdition of potash or of soda. The 
glass obtained by this process is as beautiful and as white 
aa glass made with the usual materials, and has all the same 
qualities. 

2. That the Titrification of sulphate of soda with quartz 
is very imperfect even in the strongest fire. It is more 
complete, if lime be addtid, but then it requires a great 
deal of time and fuel: and it is rendered perfect by the help 
of a 6ubstai|ce, that decomposes the sulphuric acid of 

the 
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tltc suiphat&of sbda, and thus removes the obstacle, that 
prevf‘iits (he soila from ac(ing ou Hi c si I ex. The best me- 
dinm (hat can be employed is charcoal, or for flint glass 
metallic lead. 

This decomposition may be conducted during the vitrifi-*>«■ 
cation, or pil^'evious to it. The methods employed must be 
varied according to circumstances, but it is essential to ob> 
serve, 1st, the property charcoal has of colouring glass, 
even when in very small quantity ; this property of char¬ 
coal not being exceeded by any of the metallic oxides 
hitherto known: Sdly, the preference to be given‘s to lime 
reduced to powder, dissolved in water, and heated anew, 
before lime slacked in the air: 3dly, the great eiiervescence 
of the glass, when sulphate of soda is employed, an efier. 
vescence, however, nift greater, than sometimes arises from 
common soda; and hence thb precaution that must be taken 
to add it in smaller successive portions, than if potash 
were employed : 4thly, that the work must be carefully 
distributed in glasshouses of this kind, not to be troubled 
by this efl'ervcscence: 5thly, that sulphuret of soda may 
be more useful iti glassmaking than sulphate of soda: aod 
lastly, care must be taken in preparing the pots, because 
the sulphate of soda has a particular eflect, as every other 
flux has. 


VI. 


On the Cause of the Refrigeration observed in Animals 
exposed to a high Degree of Heat: by Francis De- 
XA ROCHE, 31. D. *. 


The animal economy presents us\|ith phenomena, which, The animal 
differing in their nature from those Exhibited ^7 *oo*‘g*'n*c 
bodies, cannot be explained by the ordinary results of the as well as phy- 
laws of physics ; while at the same time it produces others, 
which, being more or less similar to physical effects, are 
apparently derived from the same laws. Some physiologists, 


• Journal de Physique, vol. Jxxi, p. 280. Read to the Institute 
the 6th of November, 1809. 


it 
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Mechanical it ts true, Struck with the errours committed*by those, whw 
bronrarried*^ bare hod a rage for ascribing erery thing td mechanical 
iQP fv. Jaws, will not adhnit any mrplauatioii of this kind in the 
animal ecsljitey. ' They are of opinion, that the pheno¬ 
mena, esseraally connected with the exercise of life, most 
depend on the Jaws tlmt gorern rHality; and not on phy^ 
sical laws, which hare little apparent connection with the 
former, and rery frequently seem in opposition to them; 
But is not this opinion founded on reasoning rather than ex- 
But not wholl;^ periment ? And if some of the phenomena of life appw 
to be rejected. cibntradictory to those laws, to'which inanimate bc^dlies 

are subject, must we thence iufer, that it is the same >nitfa 
all of them? This,reasoning, erroneous in itself, would be 
contradictory to experience. Who, indeed, can orer- 
look the influence of physical cansdb in sererai) of the phe¬ 
nomena of the animal ecoitoAiy; suck for instance as dis¬ 
tinct vision, which depends essentially on the refracting 
powers pf the humours of the eye; or the movements of 
our limbs, in which our bones act as levers, our tendon^ as 
cords ? It is true, that physical causes alone are not suf¬ 
ficient to produce these results, and vital causes* powerfully 
concur In them; but the influence of the former is not the 
less evident. Generally speaking it may be said, that tiiereis 
scarcely a phenomenon of the animal economy, which is 
soroetimes n«e not owihg to both. Sometimes the influence of physicid 
predbrainating, jg predominant, at others that of the vital; and^frea 

MnKtimcs t e ^ difficult to determine with precision what tfe. 

longs to one, and ivhat to the other. It is of no small con¬ 
sequence, however, to attain this object; and the researches 
capable of leading^to it may be ranked among the most im¬ 
portant in physiology. If we can ever hope to ac- 

• When I speak of v^l causes and vital laws, I do not mean to 
assert, that they are actually diflerent from the genml laws, that 
g^em iuanimate matter, and independent of them: they are, 
perh^, only modifications of them; but 1 am of opinion, that, 
"in the present state of science, we must admit them, if we would ' 
..^acquire tolerably accurate ideas of the mode, in which the dif¬ 
ferent functions of organic fabdies are executed. We are yet far 
^fi'om having reached the period, when many of the phenomena 
exhibited by tj iese bodies may be referred to»tke laws of physics. 

qatrn 
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quire precise notions of the vital powers, and how they 
difiec from physical, it must be by observing what is pe* 
cnltar to them in the vital fuoctioos, not by vaguely as» 
criming to them all the phenomena ofL organic tiodies. 

One of the phenomena, in which it seems to me most Animak ex- 
easy to make the distinction, is that exhibited aniroAhs 
exposed to a high degree of heat* It is well known that generate cold, 
they then assume a temperature much below that of the 
surrounding medium* It is n^ar half a century since this 
remarkable faculty in aiiihials was noticed^ and it has sub¬ 
sequently given rise to various experiments, particularly 
those made conjointly by Sir J. Banks, Sir C. Blagden, 

Dr* Fordyce, and some otber philosophers; but we have 
not yet any precise ideu of its cause, which some suppose 
to be the refrigeration produced by the evaporation of the 
perspirable matter, others the same with that of animal 
heat, whether they imagine themselves acquainted with this, 
or^ believe it to be yet unknown. Some considerations on 
this question will form the subject- of the present paper: 
but 1 think^it necessary in the first place to repeat an ob¬ 
servation, which I made some years ago*; this is, that we but yiot in suck 
form a greatly exaggerated qotion ot this phenomenon, ^ ^» 

when we suppose the faculty of producing cold in animals^ 
is as striking, as that of producing heat. 1 believe 1 have 
proved; that this opinion, which has generally prevailed 
since ti|e publication of the experiments abovementioned, 
is altogether erroneous. In fact, in a number of experU Their heat in- 
ments made in common with my friend Dr. Berger, I con- 
stantly found, that the temperature oP animals, exposed to 
a higher heat than S5" or 40° cent, or 104® F.] rose 
in a very striking degree, without however reaching that of 
the surrounding medium. 1 frequently observed, that this 
rise of temperature amounted to or 7° [10*8* or 
13*6° F*3; and I even ascenrtained, that, when external 
heat is very considerable, tiiif increase of temperature has 

* In my inau^al dissertatkm, entitled Experiments cm the 
Effects that a hi^ Degree of IIeat.p|ioduce8 in the Animal Ego* 
nomy. See, Collection of Theses of the Medical Schoolkt Farif, 
ibr 1600, No. II. 

no 
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without limit, no limit hut the death of the animal, which is its necessury 
consequence. In these experiments I ascortatined the tem¬ 
perature of the animals by a method, of the accuracy of 
which there can be no doubt; that is, by introducing a 
considerable way into the rectum the bulb of a thermo- 
Hjcter purposely made yery small. I found a similar in¬ 
crease of temperature in the human subject, by means of a 
Amanmhfit thermometer introduced into the mouth: and 1 even ob- 
TOpour wiih iiiSsjerved it very strikingly in a case, where the head could be 
atfected only by means of the circulation ; that of a person 
placed in a box filled w ith hot vapour, but having his bead 
out of it. 


The f.icolty of It follows from these facts, that the faculty of producing 
]^oduciiin cu'd jj, nfjort; limited than is commonly supposed; not 

that it is imaginary. Too many f^acts attest its existence, 
for it to be doubted: if is ‘desirable, therefore, to ascer- 
tain its cause; and this 1 shall attempt to do. 

Itecanspvup- ^ above, that some suppose this cause to be 

post'd tob; the (he same with that of animal beat; and they ground this 
^"pKxlocing^^ opinion on the results of the experiments of Biagdcn and 
heat. Fordyco, from which it would seem we may infer, that 

animalh picservc a uniform* temperature, whatever may be 
the heat (*f the surrounding medium ; and that consequent¬ 
ly their faculty of producing cold is as decided as that of 
Tfiisisamis- producing heat. Indeed, if it were thus, it woiilfl be na- 
**‘*^<^» tural to conceive this uniformity of temperature as one and 

the same phenomenon, originating from a single cause : but 
this not being the precise fact, as 1 have shown, we may 
presume the conclusion to be erroneous. 

Troof from a There is one observation, that tends strongly to support 
cimitarfaculty this opinion. It'is, that cold-blooded animals possess the 
faculty of preserviiyta temperature below that of the sur- 
rounding medium, /then this is elevated, as much or more 
Jthan warm-blooded animals: though, if this faculty arose 
from the same cause, as that which produces animal heat, 
cold-blooded animals should be nearly destitute of it. The 
troth of this assertion 1 hare shown by several experi. 
ments in the paper already quoted; and the following, 
which I lately made, appear to me to render it unques¬ 
tionable. . 
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Iti a stove I exposed to a mean temperature of 45® Experiments 
1^113® F.] a rabbit, the temperature of which before the 
experiment was 3fl'7® [103*46® F.]. After remaining there 
an hour and forty minutes, it had acquired a temperature 
of 43*8 [l 10*84® F.J. A frog, exposed in the same stove and two frogs, 
to a similar brat, acquired in one hour a teD]i])erature of 
26-7® [80*06® F.3; which it preserved during the rest of 
the time it remained in the stove, being half an hour. The 
temperature of another frog, exposed to a mean heat of 
46*2® [115*16° F.], rose to 28® [82*4« F.], at which it 
became stationary. 

They who have imagined, that there was no necessary Snineharosup^ 
connection between the cause of antinal heat, and that of produced by 
the cold sometimes produced in the animals, have supposed, evaporation, 
that the latter might be Occasioned by the evaporation that 
takes place, either at the su^rface of the body, or in the 
lungs; thus comparing this phenomena with the cooling 
of inanimate bodies, the surface of which is wet For 
this ingenious comparison we are indebted to Franklin; 
but is it just ? The only experiments made till lately, with Tins contradict- 
a view to solve this question, those of Sir C. Blagdcn and 
his coadjutors, and those of Dr. Crawford, seem to in¬ 
dicate, that it is not. Those 1 made myself a few years confirmed by 
ago, and of which 1 have given an account in the thesis 
already quoted, led me, on the contrary, to adopt the sup¬ 
position of Dr. Franklin; thoOgh they did not allow me to 
form a decisive opinion. 1 have since attempted some new* 
ones, which, confirming the results 1 had before obtained, 
appear to me calculated to remove all doubts on the subject. 

Of these I shall give the results preceded by a brief account 
of those 1 formerly published: 

The principal object of the Utter was to ascertain tbcThclnsufli- 
validity of the objection commonly made to Franklin’s 
theory, that the cooling produced by evaporation is insitf. alleged, 
ficient, to explain the difference observed between the fern, 
perature of animals exposed to a high degree of heat and 
that of the surrounding medium. To determine this it was 
sufficient, to examine the comparative influence of heat on 
the temperature of animals, and on that of iaanimate sub. 
stances wetted all over. For this purpose 1 exposed at the Comparative 
1 
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same time, and side by side, in a stote, yarioui animals^ 
alcarrazas filled with water, and wet sponges. In ihaking 
this experiment,' which I hare several 'times repeated, I 
constantly observed, that the alcarrazas and sponges, 
whether 1 introduced them into the stove cold, or previous* 
)y warmed,”^assumed a temperature below that acquired by 
the warm.blooded animals, but nearly the same as that of 
the cold-blooded *. From these results thco we may infer, 
Kvajjonitifin an that evaporation is sufficient, to produce a refrigeration as 

aideau&te caubts. , - a 

great^ if not greater than that observed in animals; and 
hence we may presume, that it is the cause of the latter. 
It woald be wrong-however, to consider the latter as a ne¬ 
cessary consequence of the preceding propositioh. The 
possibility of a thing is not a sufficient ground for our cou'^ 
eluding, that it actually is. Accoi^ingly, when I publish* 

* To render the experiment completely accurate, it would have 
been necessary to ascertain the final temperature, that would have 
been acquired both by the animals and the inanimate substances, 
when the heat had produced its utmost efiect on them.. This I 
found very difficult with respect to warm-blooded animals: a long 
continued heat exhaushiug them greatly, I satisfied myself with an 
approximation to the limit, t generally waited, till the inanimate 
substances had attained it; which was much more easy. Because I 
took care previous to the experiment, to raise their teiqperature 
nearly to the point, at which it would ultimatdy arrive by their 
exposure in the stove. 

. 1 shall here give the result of two experim^s of the same kind, 
lately tiled. 

Results of ex- 1 enclosed in one basket, separating them only by sm open par- 
periments. titioii, a rabbit, and. an alcarraza full of water; and placed them 
in a stove, the mean heat of which, during the experiment, was 
45* £113* F.]. The temperature of the rabbit, when introduced, 
was 3®*7* F.ife*thVtof the akarraza about 35* [95* F.]. 

The tempo-ature of tl^abbit gradually rose to 43^8* [110t84*F.3; 
that of the alcarraaa, on the contrary, fell to 3i*4* [&8*S2« F.], at 
whic^ point it appeared to amtinue stalionaiy. 

In the second eiqierjment I exposed, in the same stove, to a 
' mean, temperature of 36-5* [97*7* F.], two small sponges and a 
frog.. The latter, which was placed between the two sponges, ao 
quire(|> ib the course of an hour, the stationary temperature of 
28 8*t82'76^ F.], the sponge on the left that of 27 *9* £82*22* F.], 
and tlie sponge on the night that of 27*6* F.], 


ed 
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^ these results, 1 did not pretend to decide, that eTapoiti* 
tlon Was thd true cause of the phenomenon in question; I 
merely held out this opinion as plausible: at present 1 think 
1 can give direct proofs of its justice. 

If evaporation be the sole cause that produces the re* Test of its ef- 
frigeration of animals exposed to a high degrtle of heat, it ^<^7* 
is evident, that by suppressing it both on the surface of the 
body and in the interior of the lungs, this Refrigeration will 
be prevented,- and the animals must acquire a temperature 
equal or superior to that of the medium, in which they are 
immersed. If we do not obtain this result, it is a proof of 
the insnfiicieocy of tlUs cause: if, on the contrary, the 
means employed for suppressing evaporation being such as 
not to disturb the exercise of the other functions of thn 
animal, we perceive ^ cessation of the phenomenon, for 
which we are endeavouringaccount; we may conclude, 
with equal reason, that it was owing to evaporation. 

This mode of ascertaining the influence of evaporation Experiments 
in this phenomenon naturally offered Itself to the minds of 
those, who have instituted Inquiries on the subject. Some 
experiments have been tried with this^ view; but they have 
neitheribeen numerous, nor very decisive. One was by Dr. by Dr. Fotdyc* 
Ford 3 Pce. This gentleman, having intrudpced a large quan. 
tity of aqueous vapour into a heated room, thought he 
perceived, that the heat incommoded him more, but that 
his temperature remained scarcely the less stationary. It is 
to be observed, that the time he passed In this room was 
too short, }o heat very perceptibly a mass so considerable 
as that of the human body. No positive inference ^there¬ 
fore can be drawn from this experiment; any more than 
from that, in which Dr. Crawford attempted to ascertain and Dr. Cnw- 
the influence of a warm bath on tUbiemperature of a dog; , 

the mode in which he measu-red this imnperature being too 
inexact, and, besides, the effect of the water being papable 
of suppressing the jcuticular evaporation merely, not tho 
pulmonary. The experiments which the same gentleman 
tried with fro^gs, animals in which the pulmonary evapora¬ 
tion must be inconsiderable, woftld be more decisive, if the 
results he gives were agreeable to observation, Butl haye 
satisfied myself, that this is not the case* Numerous ex-Frogs acquiie 

peri ments, leuipera- 
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New t’xperi- 
Rieuts made 


on tlie plan of 
Dr. Fordyce. 


ture of waterin pfinments, made with care, have convinced me, that frogs, 
which they are. constantly acquire the temperature of the water in which 
they are immersed, let its heat be what it may, and that in 
this respect there is no difiereiice between dead and living 
frogs *. 

These are.^!! the experiments, as far as 1 know, that 
have been tried to ascertain what would happen, when men 
or animals are exposed (u a high degree of heat, without 
any evaporation being able to take place from the surface 
of their bodies. Their insufficiency is evident. New ones 
therefore canuot be uninteresting, and these 1 have at¬ 
tempted. 

With this view I had recourse to the means employed by 
Dr. Fordyce, but with this difference; instead of trying 
the experiments with man, I employed animals of small 
size, that their mass might be more quickly heated. In 
fact it is well adapted to the end proposed; for it is ob¬ 
vious, that if an aniinal be plaiced in air loaded with 
vapour, there can be no evaporation of the fluid exhaled 
either on the surface of its body, or from its lungs; and 
yet it may continue tlie exercise of its functions as freely as 
in dry air. The apf^fatus I employed allowed me to dis¬ 
tribute the vapour fil^tty uniformly throughout the^ space 
occupied by the animals, and to regulate the quantity at 
pleasure. The following is a description of it. * 

A A, PI. X, fig. 1, is a box, about forty inches high, 
twenty broad, and sixteen deep: divided into two com¬ 
partments by an open partition, shown at n n in the section, 
fig. 2. At a a is It door, sliding in a groove, and opening 
into the upper chamber ; in which is a circular wicker cage, 

41 fig with a door opening opposite that of 'the outer 
box. In this cage the aqimals were placed. A thermometer, 
with a very long steu^and small bulb, is fixed in the centre 
of this cage. It is protected from injury by an open ; 
wicker case, mm fig. 2; and reaches above the top of tfie 

■p ^ ' 

box, fig. t, at by where it is graduated. The vapour is 
generated in a small tin boiler C C, heated by means of the 


The apparatu-s 
dfsfiibed. 


* See my Essay on the Effects produced in the Animal JEco- 
uomy by a high Degree of Heat, p. 54 and full. 
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furnace B B; and is conveyed into the box by a tube cc. 
Over the aperture of this tube, within the box, is placed 
at a littfe distance a plate //, tig. 3, abont four inches 
square; which prevents its ascending in a direct current to 
the top, and causes it to be distributed pretty uniformly 
throughout the apparatus. Toward the bottom of the tube 
of communication cc is a cock, so constructed, that the 
▼apour may pass through a lateral opening, or through the 
tube itself, or through both at once. This allows the 
quantity of vapour admitted into the apparatus, and con> 
sequcntly the temperature, to be regulated at will. This is 
the more easy, as by means of a very simple contrivance, 
the key of the cock may be turned, without losing sight of 
the thermometer, that indicates the temperature of the box. 

To the key of the cocks is affixed a pretty long lerer, ee, 
from each end of which a st>ing passes to the correspond, 
ifig end of a lever of the same length, dd, turning on a 
pivot fixed on the top of the box. Of course by moving 
the lever dda. similar motion will be given to ee» A sec¬ 
tion of the cock is given at fig. In the (op of the boiler 
C C is a funnel with a cock, by m^t^ of which it can be 
replenished with water when nccessar|^ 

Into^his apparatus I introduccdsuiSi^slvely warm-blood-Expei 
cd animals of different kinds, and frogs: 1 exposed them 
to diffeAnt degrees of heat: and I carefully examined their 
temperature, both before and after the experiment, by 
means of a thermometer introduced into the rectum, or 
plunged deep into the msophagus. The rfsuUs { obtained 
are given in the following table. 
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* 1 shAll here subjoin some remarks with regard to the ob- Remarks oa 
sertattons bi this table. ^ 

Bende the experiments, of which I have giren the re- others made, 
suits, I made many others, on the accuracy df which 1 
could not equally depend. Their results howcrer were 
Analogous to those in the table. 

Whaterer precautions I took to prerentit, there were The heat nof 
always some variations in.the temperature of the apparatus constant, 
during the experiment. These variations did not in general 
exceed one degree [1*8^ F] ; but sometimes they amounted 
to 3® {1^*4*^ F.j, though for a very short period. 

When 1 employed the same animal in different experi- Animals, 
ments, 1 always suflered at least twcnty.four hours to elapse 
between them. 

The.different thermcmeters 1 employed not being uniform Th(>rmomctrr<; 
in their motions, I examined these with care, and formed a 
particular scale of reduction for each, by means of which 
1 reduced the several results of the different observations to 
one common scale. Though I have employed tenths of a 
degree in noting the results, I do not pretend to have been 
always thus exact in my observations; but 1 chose rather to 
express them thus, than to commit vofuutary erroitrs. The 
crroui^ 1 have committed involuntarily however cannot at 
any time have exceeded a quarter of a degree. 

Thc*’temperature of an animal previous to its introduc-Previoustem- 
tioii into the apparatus has frequently exhibited 
differences, the cause of which I could not ascertain. 

It was not ea.>!y to ascertain the temperature of the frogs Mmia^Rmentof 
immediately on their being taken out of the box, and wilb-**“-* 
out its being influenced by the contact of the hands or the 
external air. To eflcct this, 1 tied the animal on a kind 
of cart made for the purpose, and placed a thermometer 
with a very small bulb, so as to remain in its ti^outh, or 
rather in its stomach. On opening the box, I had only to 
take out the cart quickly, and examine the degree indicated 
by the thermometer. 

On looking at the table we pefeeive, that the tempera. The tempera¬ 
ture of the warm-blooded animals uniformly rose two or^“'? 
three degrees at least above the moist air, in which*theytii'ihe nuHiium. 
were immersed: whence it is evident, that the faculty of 

B b 2 producing 
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producing cold was annihilated in them, and conseqaently 

that this faculty is cstientially dependent on erapiu’tttion* 

It is true, that the beat, to which these animals were exposed, 

did not exceed their 4iatural temperature by two degrees 

[3‘6° F.] ; and it might be supposed, that the faculty of 

producing cold would bare been displayed by them at higher 

They could not temperatorfs. But this’ objection will vaDish, if we con. 

ihfehfr”h«t* sider, that death would have been the necessary consequence 

long. of their exposure for a time of any continuance to a moist 

heat, greater than' that to which I subjected them, and con. 

srquently that this faculty would hare been extinguished in 

them. In fact, howerer low the heat they endured in these 

experiments may appear to hare been, they were always 

more or less exhausted by it; and when it was greater, 

they appeared dying on my taking ^limn out of the appa. 

It killed some, ratus. The guinea pig, thou^I very lively in the morning, 

died in the evening after experiment 10. I had likewise 

a rabbit and a pignnn that died after similar experiments, 

the results of which arc not inserted in the tabic. 

Why didthf It lhay be asked perhaps, why the temperature of these 

heat of the am- (}|r| not merely rise to an equilibrium with the siir. 

mals i.’icrease. • 

rounding fluid, instead of rxemling it by some degrees. 

The answer to this question is very simple. The exeaciseof 

their functions not having been disturbed, the cause, what. 

ever it is, that products animal heat, must hare continued 

to act on them, and occasion this rise of temperature. It 

is more difficult to conceirc, why this rise was not greater; 

and why the same cause, which in low temperatures keeps 

animals at 20®, 40'^, or even 80® [SC®, 72®, or 144" F.] 

above that of the surrounding air, does not rise more than 

3® or 4® [5‘4® or '7*2® F.], when they are exposed to 

heat* . This question cannot he solved, till we have a sa. 

lisfactory answer to q^tiother of great importance, that has 

bqen often debated : what is the cause of animal hcat?’^ 

• Fresh experiments that I have made since this paper was reatl 
to the Institute, and wliich 1 shall soon make public, lead'me to 
think that evaporation was n(iL entirely suppressed in those I have 
here Pslated: but these results, instead of invalidating what I havq 

<»clv'anccd, tend rather to coiiftmi Uiciu. 

•• 


a question 
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whichj as mAjr be Been from tfie facts 1 have 
adduced^ if not essentially connected with that here dis. 
cussed. 

In frogs, and I belieTe it would he the same with other Remark on 
cold-blooded animals, the difference between their tempe*. 
ratore and that of the surrounding medium was always 
much less striking than in warm-blooded animals, as might 
naturally be expected. This however has afforded me an Curious fact re¬ 
opportunity of making a remark somewhat curious, riienir 

requiring to be confirmed by repeated experimeots, namely, 
that the proper heat of these animals, or the excess of their 
temperature over that of the surrounding medium, is as 
considerable when they are exposed to heat, as when they 
are exposed to cold* This would seem to indicate, that the 
cause of this heat is xot the same as in warm-blooded ani- 


ion 


nials. * 

From what has been said we may conclude, that the pro* The prcufuct 
duction of cold, manifested in animals exposed to a high V 
degree of heat, is to be classed with those phenomena, the evaporation, 
essential cause of which is physical. In this however we 
cannot overlook the influence uf vital causes, which, as I in which vital 
have announced at (he commciicemrat of this paper, concur®®”®®* cuiunr* 
with the physical causes In the production of almost all the 
phenomena, that are the result of organization. In fact, 
the evaporation^ that causes this production of cold, can* 
not take place, unless the surface of the body and of the 
pulmonary cells be kept constantly moist. And here the 
comparison of inorganic bodies, such as were employed in 
my experiments, ceases to be exact. The surfaces of these 
were moistened by transudation only. Those of animals 
are moistened by perspiration, a very complex phenomenon, 
necessarily depend on the action qf the system of capillary 
vessels. In the former, the surface no soonci^begins to 
dry^ than it draws from the interior a new portion of mois¬ 
ture. In the latter, on the contrary, persiuratiun must 
acquire a fresh degree of activity, when the heat becomes 
more considerable; and this can take place only from an in- 
creased energy in the exhalantu system, and perhaps even 
thronghont the whole of the circulation. It is to«be ob¬ 
served, that this increased activity of the persjdration, at 

least 
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loast from the surface' of the body, is more considemblei 
than is requisite to furnish the increased efaporatioii* 

Sweat. Hence that sweat, which, in most cases, is nothing more 

than the eicess of the fluid perspired abore that carried off 
by eraporation. 

General deduc> I shall conclude this paper with the following proposi- 
tion, which 1 think I may renture to advance as a neces. 
sary consequence of the observations contained in it. The 
production of cold, manifested in animals exposed to a 
high degree of heat,' is the result of the evaporation of the 
perspirable matter; which, in conseqnence of the increased 
action of the exhalant system, is so much the more con* 
slderable, in proportion as the external heat is greater. It 
is therefore at the same time the rcsnlt both of physical and 
vital causes.’* <> 


VII. 

ji new and expeditious Mode of Budding. By ThOmas 
Andrew Knight, Esq, F. JR. S*. 

Nurserymen apt Parkinson, in hisParadisns Londoniensis, which was 
to substitute published in 1629, has observed, that the nurserymen of his 
other. days had been so long in the practice of substituting one 

variety of fruit for another, that the habit of doing so was 
almost become hereditary amongst them : were we to judge 
from the modern practice, in some public nurseries, we 
might suspect the possessors of them to be the offspring of 
ratermarriages between the descendants of those alluded ta 
by- Parkiuson. He has, however, mentioned his << very 
good friend^ Master JohurTradescant,’* and Master John 
Milter,” de exceptions j- and similar exceptions are, 1 be¬ 
cause of niir>- Heve, to be found in. modern days. It must however be 
admitted, that, wherever the character of the leaf does 
not expose the errour of the* grafter, as in the dififsrent va. 
rieties of tlie peach and nectarine, mistakes will sometimes 
occur; iand therefore a mdde of changing the variety, or 


uke. 
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of in trollu^iog a branch of another ▼ariety, great ex- 
peditlon, may possible be acceptable to many readers of 
the Horticultural Transactions. ^ 

The Inxuriant shoots of peach and neetdrine trees are Expeditions 
general!V barren; but the lateral shoots emitted, in 
same season, by them, are often productive of fruit, par* 
ticularly if treated in the manner recommended by me in 
the Horticultural Transactions of ISOS *. In the experi¬ 
ments 1 have there described, the bearing wood was afford¬ 
ed by the natural buds of the luxuriant shoots; but 1 
thought it probable, that such might as readily be aifojrded 
by the inserted buds of another variety, under appropriate 
management. I therefore, as early in the month of June, 
of the year 1808, as the luxuriant shoots of my peach 
trees were grown sul^cienUy firm to permit the operation, 
inserted buds of other varieties into them, employing two 
distinct ligatures to hold the buds in their places. One li¬ 
gature was first placed above the bud inserted; and upon 
the transverse section through the bark: the other, which 
had no further office than that of securing the bud, was 
applied in the usual way. As sopn as the buds (which 
never fail under the preceding circumstances) had attached 
themselves, the ligatures last applied were taken off: but 
the c4hcrs were suffered to remain. The passage of the sap 
upwards was in consequence much obstructed, and the in¬ 
serted buds began to vegetate strongly in July: and when 
these had afforded shoots about four inches long, the re¬ 
maining ligatures were taken off, to permit the excess of 
sap to pass on; and the young shoots were nailed to the 
wall. Being there properly exposed to light, their wood 
ripened well, and afforded blossoms in the succeeding 
spring; this would, I do not ddubt, have affq^ded fruit; 
but that, leaving my residence al Elton, for this place, 

1 removed my trees; and the whole of their blossom.*^ ia 
the last spring, proved, in consequence, equally abortive. 

4 > 

% 

•Page38; or Joum.^vol.xviii, p. 1U6. 
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NATltS COVCrWH ftOBACIC, Acio; 


Boracid acid 
found but in 
few places. 


Volcanic pro« 
duct from 
Lipari. 


Native boracic 
acid 


mixed with a 
lentil of sul¬ 
phur. 

Another speci¬ 
men. 


VlII. 

Notice respecting Native Concrete Boracic Acid: By 
SsiiTHgON Tennant, Esq. F. R. S. Sfc. Commumcated 
by L. Horner, Esq, Sec, of the Geologked Sockiy*, 

The boracic acid is not found, like tbe greater number 
of substances, in almost every country; but, as far as our 
present knowledge extends, appears confined to a few par- 
ticular places. On this account, as well as the great utility 
of borax in various arts, the discovery of its existence in 
any new situation may deserve to be recorded. 

Some months ago Mr. Horner was so obliging as to show 
me a collection of volcanic productions from the Lipari 
Islands, presented to the Geological Society by Hr. Saunders. 
They consisted chiefly of sulphur, and of saline sublima. 
tions on the lava; but among these more common sub. 
stances there were several pieces of a scaly shining appear, 
ance, resembling boracic acid. The largest of these had 
been cut of a rectangular shape, and was about seven or 
eight Inches in length,* and five or six in breadth, as if it 
had been taken from a considerable mass. On one svle of 
most of the pieces was a crust'Of sulphur, and the scaly 
part itself was yellower than pure boracic acid. To as. 
certain if the scaly part was coloured by sulphur, I exposed 
it to heat in a glass tube, and, after the usual quantity of 
water bad come over, there sublimed from it about a tenth 
of its weight of sulphur, and the remainder was pure bo. 
racic acid. 

Mr. Homer afterward informed me, that the late Dr. 
Meuish of Chelmsford ha(^ presented to the Geological So. 
ciety a specimen, whichi he had received, with some other 
volcanic productions, from Sicily, but which had been col. 
luct<?d in the Lipari Islands; the box containing them 
being marked Produzioui Volcanichc raccolte nelle Isole 
Eolic da Gius. Lazzari. Liphri.” He found it to consist of 
boracic acid; and it perfectly resembled that I have just 

* Trmis. of /he Geol. Soc. vol. i, p. 389. 


described 
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described, baping the same yellow colour from an admix¬ 
ture of sulphur, and a similar crust of this substance ad¬ 
hering to one side. ^ 

Any future traveller, visiting those countries, would do Probably a less 
well to examine them with a view to this particular object, [froducl'^than 
The boracic acid may be a more extensive volcanic product might be sup- 
than has hitherto been imagiued; for in the account given P*^^^*^* 
of its discovery some years ago, by Messrs. Hoefer and 
Mascagni, near Monte Rotondo, to the west of Sienna, 
vre can have no doubt of its volcanic origin in those places, 
from the substances which are there described to accom¬ 
pany it. 


’ IX. 

Notice respecting the Decomposition of Sulphate of Iron 
Animal Matter: bi/ W. H, Pep vs, Esq. F. R. S, 

Treasurer of the Gcologigal Soviefi/*. 

the following circumstance, that took place in my la. Modu in uhirh 
boratory, appears to throw considcra'ble light on the mode 
where))y organic remains become penetrated by pyrites, it by ]>yiitcs 
may not perhaps be foreign to the objects of tlte Geological 
Society; and, as such, 1 have taken the liberty of oderhig 
it to their attention. 

I M'as engaged a few years ago in a course of experi. A <;oU)tIon of 
ments on hidrogen gas, which was procured in the usual 
method, by the solution of iron turnings in diluted sul. malmmtter. 
phuric acid. The sulphate of iron hence resulting, to the 
amount of some quarts, was poured into a large earthen 
pitcher, and remained undisturbed ^nd unnoticed for about 
a twelvemonth. . At the end of thisltime, the v^el being 
wanted, I was about to throw away the liquor, when my 
attention was. excited by an oily appearance on its surface, 
together with a yellowish powder, and a quantity of small 
hairs. ^ 

The powder, on examinatioit^ proved to be sulphur; Results, 
and on pouring off carefully the supernatant liquor, there 

♦Trans, of theGeol. Soc. vol.*i, p, 339, 


was 
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was discovered at the bottom of the vessel a ^imdnt con. 
sisting of the bones of several mice, of small grains of 
pjritcs, of sulphur, of crystallized greet! sulphate of iron, 
and of black muddy oxide of iron. 

Part of tlip salt These appearances may with much probability be at- 

^oxigeuated tributed to the mutual action of the animal matter and the 
sulphate of iron, by which a portion of the metallic salt 
seems to have been entirely disoxigenated. 


X. 


Analyses l>y 
Klaproth. 


Flectrum of 
Pliny. 


CJolfl ore of 
Schlagenberg. 


uinalj/scs of Mtncf’etls : hi) Martin Henry KeAprotii, 
Vh. D. tSc. 

jAv.S the fourth and fifth voluif/cs of Klaproth’s work have 
not appeared in English, and arc not likely to be trans. 
Jated, the results of his. analyses probably will not be un. 
acceptable. Not having the work itself, they are taken 
from the Journal de Phjt/sique. 

Analysis of clectrum. 

This name is taken from Pliny, who says, book 33, 
chap. 4, I 23. In all gold there is silver, in various pro¬ 
portions. Sometimes a tenth, sometimes a ninth, some, 
times an eighth part. When there is a fifth part of^silver, 
it is called clectrum”. 

In a gold ore from Schlagenbcrg in Siberia Klaproth 
found 

Cold ... 64 

Silver ... 36 


, f 100 

siUeroreViom From 4 specics of s>!vcr ore, called in Veru pacos, some 
Pom. of ^vhich was broaght*^ovcr by von Humboldt, he obtained 


Silver 


14 

Brown oxide of iron 

. 

71 

Silex - * . 

•• 

3*5 

Sand m \ ~ 

. 

1 

Water * 

• 

8-6 


38 


Conchoid 




ax^hyass of MxmtEALs; 

m 


mst. 

*Coiichojd moriated* silrer from Peru. 


Another. 

Stfrer ... 

67‘75 


Oxigen ... 

32-2d. 



100 


Natire cinnabar from Japan. 


Native clnnabat 

Mercury - - « 

84-50 

of Japan, 

Sulphur ... 

. 14-75 



90-25 


Native cinnabar from Neumarktel, in 

Carihthia, 

gave and of Ncu- 

the same proportions. 


marktel. 

Ifepatic cinnabar from Idria. 


Hepatic cinna* 

Mercury 

81-80 

bar of Idria. 

Sulphur - * 

13-75 


Charcoal + 

2-30 


Silex 

0-65 


Alumine - 

0-55 


Oxide of iron 

0-20 


Copper 

0*02 


Water 

0*73 



100* 


Ucd jamellar copper from Siberia. 


Red lanidhe 

Copper 

91 

copper. 

Oxigen 

9 



100 


Kiipferlazur (radiated mountain blue) from Silesia. 

Radiated • 

Copper ... 

5« , 

mountain Une; 

Oxigen ... 

14 


Carbonic acid . • • 

24^ 


Water ’ - - t. 

6 



100 

Malachite differs from this only in containing less car¬ 
bonic acid^ and more water. Malachite. 

* So in the Joum. de Physique. C- 

f I do not know the word used by Klaproth: but as the French* 
translator renders it charhon, not carbon^ I fiave thought it best to 
.employ charcoal. C 

Kupfergruen 
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Monnti^n 

Kupfergrnen (mountain green) or chrysocol from Siberia. 

greeii. 

Copper - - - 



•Oxigen , - - 

10 


Carbonic acid • . 

7 


Silex - - > 

26 


Water . - _ 

17 



100 

Vitreous cop¬ 

Kupferglanzerz (vitreous copper ore). 


per ore. 

Copper - _ - 

765 


Iron - - - 

0*5 


Sulphur - - - 

22 


Loss - , , 

1 



100 

Gray copper 

Fahlerz (gray copper ore) f^m Freybcrg. 

ore from F»ey- 

Copper - - - 

41 


Silver _ - - 

0-4 


Arsenic - . . 

24-1 


Iron - > _ 

22-5 


Sulphur - . - 

10 


Loss ‘ - - 

2 



100 

Another. 

Fahlerz from Kroner mine, Frey berg. 



Copper - - - 

48 


Silver - - - 

0-5 


Iron 

25-5 


Arsenic - - - 

14 


Sulphur - _ • 

lO 


Loss . - - 

2 

t 

f 

100 

Another \i 

Fahlei4i from Jonas enine, Freyberg; 


% 

Copper 1 - _ 

42*5 


Silver _ . . 

0-9 


Iron - 

27*5 


Antimony - # - 

1-6 


Arsenic - V - 

15-6 


Sulphur - - - 

10 


Los^ f - - - * 

2 


' 

100 



Crystallized 



OF KINBRAU. 


Crystellized graugnltigen Crom Kapnikf 

Copper - - - 37*75 

ftom lUpnilc, 

Antimony 

- 

33 : 


Zinc 

- 

6 

•• 

Iron 

- 

3*35 


Sulphur - 

- 

28 


Silver 

- 

‘ \ 0-25 


Oxide of manganese 

' i 


Loss 

- 

3'75* 




100 


Graugultigerz in mass from Poratsch in Lower Hungary. 

t 

Copper 

- 

3S 

fiom Toratsch. 

Antimony 

- 

19*50 


Iron - « 

* 

7*50 


Mercury - 


0*25 


Sulphur 

- 

26 


Loss 


1*75 




100 

♦ 

Graugultigerz in mass 

from Annabcrg. 

from Anna^ 

Copper 

- 

• 40*26 

berg, 

, Silver 

- 

0-30 


Antimony 

- 

23 


* Iron 

- 

13*50 


Sulphur 

- 

- 18*50 


Arsenic 


*■ 0*76 


Loss 

m 

3*70 




100 


Crystallized graugultigerz from Zilla, in Clausthall. 

from Zilla, 

Copper 

- 

. - 37*5 

Silver 

1m 

s- 3\ 


Antimony > 

- 

29 


Iron 

- 

. - 6*5 


Sulphur 

- 

21*5 


Loss - . 

* 

% - 2 5 



100 

Graugultifgerx 





from St. 
W«n2d} 


AKAZiYtiS OF BIXIlIftAis; 

c 

Graugultigerz from St.^ Woafcrt, at Wolfacli. 

Coj^er - - - «5-C0 

Silver - - - . ia«85 

*Anfimooy - ■ 27 

Iroh - - - . 7 

Sulphur « - - 35‘50 

Loss - - - 1.75 


100 

and from Peru. Graugultigeiz in mass from Peru, brought over by 
Humboldt, a^id taken from the vein called Purgatorio. 


Triple sulphu> 
ret of lead ftom 
Scgen, 


and from 
AadrcaJcrcuz. 


Silver - 

- 

10*5 

Copper - 

- 

27 

Antimony 

- 

23-50 

Iron - - ^ 

* 

f 

7 

Lead - f. 


1-75 

Sulphur - 

- 

27-75 

Loss 

- 

2-75 

Ore of Antimony and lead from Segeo, 

100 

in Clam 

Lead - , 

- 

42-50 

Antimony 


10-75 

Copper - 

- 

11-75 

Iron 

- 

5 

Sulphur - 

- 

18 

Los^ - -• 

- 

3 

100 

Ore of antimony and lead from Andrcaskrcuz, 

dreasberg. 

Lead - ^ 


34-50 

Silver - , - 

- 

2-25 

fUoppcr - S' 

. - 

16-25 

Antimony 

- 

16 

Iron 

m 

13-75 

Sulphnr - 

- 

13-50 

Sllcx - ^ - 

- 

2-50 

Loss - ^ - 


1-25 


(To be continued). 


100 
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. . » V 4 . . 

* Wemerum Sodettf^ 

At tjtLe meeting of thia society,on the 32(1 of iFebruary Mineralogy uf 
a communicatioo from the Rer. Mr. Fieihiog of Flisk, waa 
read, describing the mineralogical appearances, which oc. * 
cur on the north bank of the Frith of Tay, from Dundee 
up to Kingoodic quarry. The r(>cks are claysione^ 
claystone.porphyry, felspar-porphyry, greenstone, sand¬ 
stone and amygdaloid. The sandstone occurs m basin- 
shaped cavities in the porphyry, and contains subordinate 
beds of greenstone; but he deferred giving.any decided opi¬ 
nion concerning the geognostic relations of these rocks, 
till he should examine the south shore of the Frith of Tay. 

At the same meeting, the secretary read a communication ami of tiK* 
from Mr. Maegregor, surge^ni to the 25th re^ment, giving 
an account of the mineralogy of the country around the 
town of Lanark, particularly at the celebrated falls of 
Cora Lin and Stouebyres. Near the former, porphyry- 
slate and fcispar.purphyry occur. At the latter, the 
waters are poured oyer beds of fine grained sandstone, 
which, in descending, gradually becomes coarser in texture, 
till it passes into a conglomerate, consisting of masses of 
quartz, jasper, splintery hornstone, fUuty-slate, and clay- 
slate. ,Near Ncthan bridge, the traces of a coal dcpcisi- 
tion and a portion of a coal-field make their appearance; 
many alternating beds of sandstone, bituminous shale, and 
clay ironstone occurring along with thin beds of slate coal 
and cannel coal. Mr. Maegregor stated it to be his opinion, 
that the sandstone exposed on the banks of the Clyde and 
ot the Mouse river near Lanark, belongs to one and the 
same formation; that (he Mouse has gradually scooped out 
the present channel, in the same w|y as the Ci^^e is sup¬ 
posed to have done; and that therc*kre here no marks of 
any violent convulsion of nature, as some have imagined* 

An extract of a letter from Lieutenant Huey of the 73rd Large sea 
regiment was also read, mentioning the circumstance of 
large marine animal, supposed tcybe about thirty feet lung, 
and shaped like a snake, having been observed from a ship 
ip lat. 38^ 13 S. and long. 5** £. jr* 

At 
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Brlttslisponges. At the meeting of this society on the 7th of March, the 
secretary read an Essay on sponges, with descriptions of 
all the species, that hare been discorered on the coast of 
Great Britain’*, by George Montagu, Esq. of Deronshire. 
From Mr. Montagu’s researches as to the constitution of 
sponges, It appears, that no polypi or Termes of any kind 
are to be discerned in their ceils or pores; they are, how. 
erer, decidedly of an animal nature; but they possess 
Titality without perceptible action or motion. Mr. Montagu 
has divided the genus spongia into five families: viz. 
Branched, digitated, tubular, compact, and orbicular. 
Only fourteen species were previously known to be British: 
Mr. Montagu, in this communication, described no fewer 
than thirty.nine. A considerable number of the species 
are quite new, or have now for t1)e first time been dis. 
tinguished and formed by that indefatigable naturalist. 

At the same meeting, I>r. Yule read a memoir on the na. 
tural method in botany, in which he defended the existence 
of the series of natural affinity in plants against the ob. 
jections of professor Wiildenow and Dr. Smith, founded 
on the want of regularity iu the series, &c. lie contend, 
cd, that the illustrious authof of the artificial system never 
intended, that it should supersede, but on the contrary, 
that it should lay the foundation of the Natural Classes, 
quas plana genera nondum detecta rcvciabunt and that 
with this view he uniformly inculcated the study of natural 
genera, in conformity with his great maxim, Omne genus 
naturalc.” 


Natural method 
ill botany. 


I.itorary and A literary and philosophical society has been lately in. 
philosophical stilt* ted in Liverpool. Its object is to collect information 
Liverpool^ *** 3^* branches of literature and science, which is laid be¬ 
fore the Society in thf form of Essays, or Papers. The 
number of members iiready amounts to near sixty, and 
their meetings arc held monthly from October to May in. 
elusive. The communications and attendance are entirely 
Voluntary. Officers; tka Her. Theophilus Houlbrooke, 
President: Rev. Joseph Smith, Dr. Bostock, and John 
Theodore Koster, Esq., annual Vice Presidents: and Dr, 
Tho. Stewart Traill^ Secretary, to wboin communication^ 
are to be addressed. 


INDEX 
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A. 

C. on the supposed presence of 
water in muriatic acid gas, 236 
Acetate of alumine' precipitated hy 
heat, 33 

Acid, acetous, experiments on, 96, 
103 

Acid, boracic, a native concrete, 376 
Acid, oxalic, combinations of, 20 
Acid, prussic, experiments on, 256 
Aerolites, analysis of, 224, 229 
Aikin, A. Esq. on a green waxy sub¬ 
stance in alluvial soil, 319 
Algorithm of imaginary quantities, 193 
Alkaline hydrosulpliurets, fee Hj^dro- 
sulphurets. 

Alkaline matter in serum, 145, 230 
0 Allan, Mr. J. his improved mathema- 
matical dividing machine, 5 
Alloys, ancient, analysis of, 11 
Allut, M. on the fabrication of flint 
glass, 54 

Alumine, tee Acetate. 

Ammonia, oxalate of, 26—Superoxa- 
late of, 27 

Analysis §f some mineral alloys, 11—Of 
oxalate of lime, 21—Of crystallized 
oxalic acid, 22—Of oxalate of potash, 
23—Of superoxalate of potash, 24— 
Of Dr. Wollaston’s quadroxalate of 
potash, 24—Of oxalate of soda, 25, 
Of superoxalate of soda, 2G—Of ox¬ 
alate of ammonia, 26—Of super¬ 
oxalate of ammonia, 27—Of oxalate 
of strontian, 28—oxalate of baiytes, 
2^—Of superoxalatc of barytes, 30— 
Of oxalate d magnesia, 31—Of ole¬ 
fiant gas, 69—Of hyalite, 158—Of 
some meteoric stones, 224—Of to¬ 
bacco, 260—Of magnesite, (the na- 
titc magnesia of Werner), 269— 
Of deadly night^tade, S50—Of va¬ 
rious miiierali, 378—382 
Analytical fonnube for the tangent, 
cotangent, &.c. 133 
. Voi. XXXI. 


Anderson, Mr. remarks on his experi¬ 
ments on the fecomposition of water, 
87, 91 

Ajidr6, counsellor, 269 
Animals exposed to heat, 361 
Antimony, analysis of an ore of^ 382 
Apple, a new variety of, 316 
A. Z. on Mr. Anderson's experiments 
on the decomposition of water in two 
or more separate vessels; with an ac¬ 
count of Mr. Murray’s experiments 
on the same subject, 87—See also 2 16 
B. 

Baader, Mr. F. 358 
Babington, Dr. 92 
Baillie, Dr. 183 

Banks, Sir J 363—On the mode of 
ihliring tender plants to our climate, 
207—On the native country of the 
potato, 290 

Barton, Dr. B. S. on the native countr3r 
of the solanum tuberosum, or po« 
4ato, 290 

Barytes, oxalate of, 29—Superoxalate 
of, 30 

Beale, D. Esq. 204 

Bennet, Hon. H. G. 240 —On a 
whin-dike in Northumberland, 319 
Beiard, M. on the alkaline oxalates and 
superoxalates; and particularly on 
tlieir elements, 20 

Berge, Mr. M. on the improved dividing 
machine, 7 

Berger, Dr. 363 , 

Bergman’s sublimation of oxalic acid, 

• 21 % 

B^thollet, M. 26-^Hi8 expeiimenli on 
olefiant gas, 69 ^ 

Blagden, Sir C. 363 
Blood, diabetic, nonexistence of suga<c 
^ in, 182, 190 
p Boracic acid, sse Acid. 

Bostock, Dr. 105, 384 
Botany, natural method in, 384 
Bouillon la Orange, M. on th^chalk in 
the vicinity of Baris, HJ 

C c Brande, 
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Braiiile, W. T. Esq. his account of a 
vegetable wax, from Braeil, 14 
Bxandcr, Mr. 50 
Brasil, .«ec Wax. ' 

Brcl&lak, M. 64 

Brocoli, early purple, culture of, 204 
Brongniait, M. ‘39,115, 117,269 
B^own^, J. H, Esq. 342 
Bucholz, M. his analysis of magnesite, 
269 

Budding, new and expeditious mode 
of, 374 

Butfou's experiments in the manufac. 

ture of plate glass, 54 
Bulbous plants, growth of, 263 
Buxton, Dr. his medical lectures, 80 

C. 

Caledonian Horticultural Society, prizes 
proposed by, 237 

Caloric, attempt to explain the Bbe- 
nomena of, 195 
Caoutchouc, elasticity of, 106 
Cessac, Count De, 9 
Chemical lectures, 240 
Cifflc, M. 59, 67 

Cinnabar, native, analysis of, 379 
Clarke, Dr. J. his meteorological ta> 
ble for 1811, 137 
Clock, see Pendulum. 

Coal, useful products from, 332 
Compensation pendulum, 199, 316 
Conductors for lightning, 108 
Cook, Mr. B. on the prevention of da¬ 
mage by lightning, 108«->On the pro¬ 
duction' of heat, light, and vaiious 
useful articles, from pit-coal, 332 
Cooling of animals exposed to great 
heat, 361 r ' 

CoiV^r, rod lamellar^ analysis of, 37^ 
Copper orcs^vitreous and gray, analyses 
of, 380 

Correspondent, A. on. the compensa¬ 
tion pdndulums of Lieutenant Kater ^ 
aAd Mr. Reid, 316 ^ 

Crotch, Dr. his mutieal lectures, tCO 
Cruickshank, Mr. 94, 183 
Cutting,'1br. on ivision, ^ 

Cuvier, M. 39, 115,117 


D. « 

Dale, Mr. on the strata near Harwich, 
44 

Dalton, Mr. his theory of heat, 106 
D’Arcet, M. his experiments on glass, 
60 

D'Artigues, M. 53—On the devitrifica¬ 
tion of glass, 58, 63 
Darwin, Dr. objection to his theory of a 
retrograde action of the absorbents, 
189 

Davy, J. Esq. 124, 217—On the nature 
of oxiraurlatic and muriatic acul gas, 
310 

Davy, Dr. objection to his theory oi 
metallic bases, 106 
DeiTomposltion of water, 87, 90 
Dclaroche, Dr. F. on the cause of thv. 
refrigeration observed in animals ex¬ 
posed to a high degree of heat, 361 
De Luc, M. 94 
Diabetic blood, see Blood. 

Dividing machine, improvement in, 
Dolomieu's hypothesis of vuicauic fires, 
64 ^ 

Domingo, St. platina ore of, 77 
Downton pippin, a new sort of appk, 
316 

Drugs, waste of, occasioned by pulve¬ 
rization, 9 

Dubizy, Surgeon-Major, 77 
Dublin, geology of the vicinity of, iJbG 

E. 

Echinus lithophagus, a new species of, 
159 

Edgeworth, Mr. his new; invented spire, 
78 

Edmondstone* Dr. A. on the arctic 
gull, 78 

Electrical and electrochemical pheno¬ 
mena, 90, 216,246, 304 
Electro-chemical decomposition, 90 
Electrum, analysis of, 378 
EUis, Mr. 89 


Exotics 
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Doties in the ejjen air in Devonshire^ 
207 • 

Eye, see Vision. 

F. 

Fabbroniy M. 249 

Farcy, Mr. on the strata of the earth, 
40 

Fermentation, experiments on, 249 
Firs, British, turpentine procured from, 
342 

Fitton, Dr. W. on the geological struc¬ 
ture of the vicinity of Dublin, with an 
account of some rare minerals found 
in Ireland, SBO 

Fleming, Kev. Mr. his account of a bed 
of fossil shells, 1, 1.59—O^the.mine- 
ralogy of the F'fith of Tay, 383* 
Flowers, mechanism of, 81 
Fluids, constitution of, 97 
# Fluids, elastic, their action on dead 
animal flesh, X69,178 
Fossil remains in the strata in the neigh¬ 
bourhood of London, 38, 111 
Fossil powder analogous to resins, 160 
Fossil shells, new genus of, |59 
Fossils of^Ireljintl, 284 
Fordyce, Dr. his experiments on re- 
frigeratlbn, 367 

France, M. De, 113,115 . 

France, strata of, 19.2 
Franklin, Dr. his theory of refrigera^ 
tioii, 365 

G- 

Galveas^ Comte De, 14 
Gas, muriatic acid, experiments on, 123 
236, 310 

Gas, olefiant, analysis of, 69 
Gas, oximuriatic, examination of the 
nature of, 310 

Gas lights, for apartments, 341 
Gasses, constitution of, 98.—Action of 
' on meat, 168,178. 

Gay-Lussac, M. 107, lai-—On the 
acetafie of alumine^ SSa-On the mu¬ 
tual action of metallic oxides, and al« 


kaltne hydrosulphnrets,' 74**-Ott lef*' 
mentation, 24d»On prussic acid, 256 
On triple salts, 259 
Gehlen, Dr, on^Iassmafcing, S5B 
Geognosy of Kirkcudbright, 159 
Geological Society, proceedings of the,' 
239,319 

Geology of Cas^e Hill, ncarNewhaven, 
320i—Of the vicinity of Dublin, 980 
—Of the vicinity of London, S8{, 111 
—Of Stirlingslure, 318. 

Girtanner*6 theory of azote, 102 
Glassmakin^, art of, 53,357 ■ 

Gold ore, analysis of, 378 
Good, Mr. J. M. 290 
Goslar, church of, analysis of some an¬ 
cient alloys in, 11 

Gough, Mr. his experiments on the 
elasticity of caoutchouc, 106 
Granite, formations of, 159 
Graugultigerz, analyses of, 381 
Grenville, Lord, 14 
Giiyton-Morveau, M. on the art ef 
glassmaking, 53—On the platina ore 
pf St. Domingo, 77 
H. 

Haberle, M. his analysis of magnesit^ 
269 

Hall, Sir James, 65 
Harwich, strata and fossils of, 44 
Hauy, M. 97—Not acquainted with 
meerschaum, 270 

Hawkins, A. Esq. on some exotics which 
endure the open air in Devonshire, 
207 

Heat, effects of, 95 

Henry, M. on the waste that pulveriza* 
* tion occasions !h substances, 9 
H^nry, Dr. hia experiments on ol^ant 
gas, 71 • 

Higgins’s, Dr., experiments on acetous 
acid, 95,103 

^Hildcibrandt, M. on the action of elj^tic 
f fluids on dead animal flesh, 168, 178 
Hoefer, M,377 
Horner, L. Esq. 280, 376 ^ 

Hortifulture, prizes for the improve* 
meat of, 237 ’ 

c 9 Houlbrooke, 
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HwolTstook*, BeT. T. 364 
Hour, instroment for ascertaining the, 
in the dark, 201 

Howard, Mr. his meteorological obser- 
vatioiis, 37, 141,215,279 
liuey, Lieutenant, his description of a 
large marine snake, 363 
Humboldt, Baron Von, on the nathre 
country of the potato, 301 
Hutton, Dr. C- 80 
Hyalite, analysis of, 156 
Hydrosulphurets, alkaline, and metallic 
oxides, their mutual action, 74 

I. 

Tbhetsor, Mrs. A. on the mechanism of 
leaves, 1—On the mechanism of 
flowers, 81—On the different sorts of 
wood, ith some remarks on the 
works of Hu Tbouars, 161—On fresh¬ 
water plants, 241 
Imaginary quantities, 193 
Imrie, Lieutenant* Colonel, ou the 
geology of the Cainpsie Hills, 318 
India-rubber, elasticity of, 106 

Influctiim,” Remarks on the terra, as 
applied to electricity, 217 
Iron, sulphate of, decomposed by ani¬ 
mal matter, S77 
Iron spires fur churches, 78 

S. 

Jacob, Mr. 49 

Jameson, Professrtr, on some Scottish 
fossils, 78—On porphyry, &c. 317 
—On granite, and a new species ^f 
fossil shells, 159—^On the geognosy 
^ Kirkcudbright, 159 ^ 

Japan varnfish from pit-coal, 352 
Jeannely, M. 77 

Jones, Mr. J. R. on a supposed native 
1^, 239 * 

K. 

Kater,'\ieuteBant, hit compel nation 
pendulum, 316 


Keir, Mr. J. his mode of rendernig 
glassjftpaqiie, 69 
Kirkcudbright, geognosy of, 159 
Klaproth, M. 158~His analyses of some 
ancient alloys in the church of Gos- 
lar, 11—Of the aerolite of Lissa, 226 
—His analyses of several minen(l8» 
378 

Knight, T. A, .£sq< his account o( a 
new apple, called Downton Pippin, 
016—On the culture of onions, 203 
—On a new variety of pear, 210— 
On some new varieties of the peach, 
221 -On a new and expeditious mode 
of budding, 374 
Kopp, Mr. 158 
Kostcr, J.^T- Esq. .‘384 
Krot'o, an irlol of the Saxons, legend 
of, 11—Analysis of an altar dedicated 
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Ladies' Diary,” information,requested 
respecting the mathematical writers 
for, 79 
Lamarck, M. 113 
Lavo sier, M 249 ^ 

Leach, Mr. on a new species of echinus, 
]5g_On the shark genus,, 318 
Lead, triple sulphuret of, 382—A sup¬ 
posed native, 239 

Leaves of plants, mechanism of, 1 
Lectures, chemical, at the Scientibc In¬ 
stitution, 240 

-medical and chirurgical, SO 

—I-musical, at the Surrey Insti¬ 

tution, 160 

Lightning, prevention of damage by, 
108 

Lights, gas, 341 

Lime, oxalate of, i ts component parts, 21 
Liverpool, literary and philosophical 
society at, 364 

L O. C,, an aUempt by, to explain the 
phenomena of caloric, 95 
London, strata in tlie neighbourhood 
of, and fbssU remains found in them, 
38, m 

Lover, 
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Y.over, of the moAem aAalysU, on 
axialytical forniulsB for the taz^ent, 
cotangent, 8tc. 133 
Loysel, 53 

« 

M. 

Mac Culloch, Dr. on an accidental sub¬ 
limation of silex, 320 
Maegre^or, Mr. on the mineralogy of 
the country round Lanark, 083 
Madder of superior quality, 155 
Magnesia, oxalate of, 31 
Magnesite {the native magnesia of 
Werner) mineralogical and chemical 
examination of, 269 
Maher, Mr. J. on the culture of the 
early purple brocoli, 204 
Manson, Dr. 160 ^ 

Marcel de Serres, M. on the use of 
sulphate of soda in the fabrication of 
glass, 357 

Marcct, Dr. on the nonexistence of 
sugar in diabetic blood, lOO^On the 
alkaline matter contained in dropsical 
fluids, and in the serum of the blood, 
145, 230 

Mastfigni, M. 377 

Mathematical dividing machine, im- 
prewements in, 5 

Matliemaricus on the algorithm of ima¬ 
ginary quantities, 103 
Maycock, Dr. J. D. on the production 
of electrical excitement by friction, 
304 

Meat, how affected by gasses, 168, 178 
Medical spring lectures, 80 
Menish, Dr,*48, 376 
Metallic oxides, see Uxides. < 

Metals, constitution of, 100 
Meteoric stones, analyst.^ of, 224, 229 
Meteorological Journal for November 
and December, 36—For December 
and January, 140—For January ai^d 
February, 214—For February t^d 
March, 278 

—' ■ ' Appendix to, 142 

« . I observatiofis, by Mr. 


Howard, 37, 141,143, 215, 279—% 
Dr- J. Clarke, 137 

Meteorological Table for Nottinghaoa 
and Sidmovlh, in the year 1811, 139 

— ' . . . for North Britain, 

for the year 1811, 216 
Mineralogy of England, 38, 111—Of 
Scotland, 383—Of Irdand, 280 
Minerals, various, analyses of, S7S 
Mitchell, M. 269 
Montagu, G. Esq. on sponges, 384 
Mountain blue, radiated, analysis 
379 

Mountain green, analysis of, 380 
Muriatic acid gas, sets Gas. 

Murray, Mr. his experiments on mti- 
riatic gas, 87, 91, 123, 216—Ob<» 
servations on, 310 
Musical lecture^ 160 

N. 

Newton, Sir J. on the constitution of 
fluid.s, 97 

Newton, Mr. J. 201 

V, ' 

• Nicholson, Mr. 94 
Nicotiana tabacum, analysis of, 260 
Nightshade, deadly, analysis of, 350 
Nuctuary, an instrument for enabling a 
person to feel the hour by a watch, ui 
tlie dark, 2 ] 0 

O. 

Olefiant gas, see Gas. 

Onions, culture of, 203 * 

Organic remains near the metropolis, 
41, in 

Oxalates, alkaline, 20 
^ Oxalic acid,^.see Acid. 

I Oxides, metallic, action of, on the ali* 
kaline bydrosuljdiurets, 74 

P. 

Parkinson, J. Esq. on soii^e of the 
strata in the neighbourhood of Lon- 
don, and on thefossilreraainsfound 
' ^ in them, 38, 111 

PanK>p%* 
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l^raems, pr. 49 
Peach} new varielles of, 22 f 
Fear, new vatiety of, 210 
Pearaoo} Dr. G. his reply to some eh* 
aerrations and conclusions on the na> 
ture of the alkaline matter in drop¬ 
sical fluids, and in the .serum of the 
blood, 145—Answered, 230 
Penduhim, compensation, for a clock, 
199,316 

Fopys, W. H. Esq. on the decomposi¬ 
tion of sulphate of iron by animal 
matter, 377 
Fctcy, M. 77 
Plaff, Professor, 6!r 

Phillips, W. Esq his description of the 
OKide of till, found in Cornwall, 
240, 319 

Pheenix, J. on the zig-aag motion of 
the electric spark, 242 
Pitch, method of making, 347 
Plants, mechanism of their leaves, 1— 
Of their flowers, 81—Fresh--water, 
241 

Platina ore of St. Domingo, 77 
Potajih, oxalate of, 23—Superoxalate 
and quadroxalate of, 24 
potatoes, native country of, 290 
Prizes proposed by the Caledonian Hor- 
ticural Society, 237 

Proust, M. his hypothesis of aerolites, 
229 

Prussic acid, 256 

Pulverization, waste oceasioned by, 9 

Q. 

Quantities, imaginary, algorithm of, 
193 

‘R. 

Ramsden's dividing machine, 7 
Reid, Mr. A. his compensation pendu- 
" lum, ^99—Remarks on its want of 
V’gipality, 316 

IRkfrigerationL of animals exposed to great 

361 . 


Reuss, M. 269, 333—On the aerotitcif 
that felt near Lissa, in Pohemta, in 
1808, 224 

Richardson, Dr. W. on strata, 49 
Ritter, M. his experiments on the de« 
composition of water, 87, 91 
RoUo, Dr.‘ 182 
Rose, Mr. 32 

S. 

Salisbufy, Mr. W. his culture of inad« 
der, 155 
Salts, triple, 250 

Saussure, M. on the analysis of olofiaut 
gas, 69 

Scientific Institution, lectures at, 240 
Scientific NevT., 78, 159,237, 317, 383 
Scotlati^i mineralogy of, 383 
Scott, Claude, Esq. 1 L4 
Sea snake, 383 

Serum, alkaline matter in, 14.5, 230 
Sheppey, strata and fossils of, 49 
Shute, Mr.T. his chirurglca! lectures, 80 
Sight, experiments on, 321 
Silex, see Sublimation. 

Silver ore, analyses of, 378 ^ 

®h)ger,^ Mr. G. J. on some phenomena 
of electro-chemical decompo^tioh, 
90, 216rrHis chemical lectures, 243 
Smith, Dr. S. .384 

-Dr..T.S. 155 

—■■ " the Rev. J. 384 

—— Mr. W. on the peculiarity of" 
certain fossils to certain strata, 39 
Soda, oxalate of, 25««^uperoxaiate o£^ 
26—Suljjhate of, 357 
I Solander, Dr. 50 

Spark, Mr. G. his method of ascertaining 
the hour in the night, by an appa.- 
ratus connected witli a common, 
watch, 201 
Spires of iron, 78 
^^onges, essays on, 384 
StanclifFe, Mr, JT. on an improved di¬ 
viding machine, 7 
Stones, metepric, 224, 229 


Strata^ 
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• Stiata, in the! vicinity of London, 38, 
111—-Cwiiparcd w ilh thobe of France, 
122 

Strontian, oxalate of, 28 
Sublimation, accidental, of isilex, 320 
Sucokw, M. 2()y 
Sugar in diabetic blood, 182, 190 
Sulphate of iron, decomposition of, 
S77 

Sulphate of soda, its use in glassmnking, 
.'367—-Kxpenments, Sb/9 
Superoxalates, alkaline, 20 
Surrey Inbiitution, lectures at, 160 

T. 

Tangents, analytical formulae for, l.‘V3 
Tar to be extracted from charcoal made 
of hr, 344—Method ^f ni{(king it, 
346 

Tar-spiiit produced from pit-coal, 333 
i'ennaiu, S. Esq. on a native conciettt 
boraclc acid, 37 6 

Thenard, M. :;5, 107, 130—On fer- 
nientatieti, 249 

Thomson, Dr 70—On the component 
jrartsof oxalate of lime, 21—Errour 
in bis calculiition respecting the oxa¬ 
late of strontian, &.c. 2B, 31 
Thorjje, Mr. 114 

Thouars, Du, remarks on his new trea¬ 
tise on vegetation, 161 
Tin, Cornish oxide of, 240, .319, 
Tobacco, analysis of, 260 
Eiail, Dr T. S. 384 
Tuminer, Mr. W. 32 
Turpentine procured from theS<'ottish 
liir, 342 • 

V. 

Varnish produced from pit-coal, 332 
Vauquelin, M. his discovery of platina. 


I 77—Analysis of the aerolite of Statf- 

I nern, 2*29—Of large-leaved toWceo, 

260—Of nightshade, 350 
■ Vegetable wi%t, sec Wax. 

Vegetation, treatise on, IGI 
I Vision, observations and cxperimeilts 
! on,321 

Volcano, submarine, among the 
Azores, 240 

W. 

Warburton, II. Esq. bis desetiptron trf 
Castle Hill, near Newhaven, Sussex, 
320 

Ware, Mr. 322 

Waste occasioned by powdering sub¬ 
stances, 9 

\V.Uch, apiiaratus to beconnected with, 
tor a&certauiing the hour in the night, 
‘.01 

Water, decomposition «f, 87 
Wax, vegetable, from Brazil, 14— 
Anal via al examination of, 16 
Way, Mr H. B. his method of pro¬ 
curing turpentine and other products 
from the Scottish hr, 342 
Wells, Dr. W. C. envision, 321 
Wernerian Society, proceedings of 
78, 159, 317, 383 
Willdenow, Professor, 384 
Wood, different sorts of, 161 
Wollaston, Dr. examination of his qua¬ 
il roxoiate of pot.ish, 24—On an or» 
of Brazil, 77—On the noiiexisteaelK 
of bugar in diabeiic blood, 18S 

Y. 

• Young, Dr. 324 * 

Y ule, D(. on natural rgethods in botany, 
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